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MALFORMATIONS,  INJURIES,  AND  DISEASES 
OF  THE  NECK 


CHAPTER   I. 

MALFORMATIONS  OF  THE  NECK. 

FISTULA  OF  THE  NECK. 

Two  cases  of  fistula  of  the  neck  were  descrilied  by  Hunczowski  in 
1781),  and  Dzoodi  reported  4  in  1829,  Ascherson,  liuwever,  lirsit  pre- 
sented a  correct  explanation  of  this  condition  in  1S32,  and  demon^strated 
the  relation  of  Bstulae  to  developmental  processes  ;  he  reported  1 1  cases. 
Heusinger  collated  46  case^  in  1864,  Fischer  100  in  1880,  and  the 
statisticii  of  Kostanecki  and  Milecki  in  1890  contained  126  cases. 
Opinions  as  to  the  nature  and  genesis  of  fistulse  changed  in  the  couree 
of  decades  acconling  to  the  status  of  embryological  investigation,  and 
a  number  of  p^jints  which  had  hitherto  been  unexplained  were  rendered 
clear  bv  a  knowledge  of  the  processes  of  development  concerned  and  by 
microscopical  examination  of  the  material  obtained  through  excision  of 
fistula?.  The  view  that  lateral  fistuke  ret^ult  from  non-closure  of  the 
branchial  cleft?  existing  in  early  fcetal  life  ha.*  been  shown  to  be  incor- 
rect ;  aim  Luschka's  assumption  that  median  fistula?  l>ear  some  relation 
to  the  trachea.  In  the  present  stage  of  our  knowledge,  lateral  tistulse 
must  lie  oinsidered  as  due  exclusively  to  insufficient  closure  of  the 
second  brunchiid  cleft,  whereas  median  fistulse  owe  tlieir  origin  wholly 
to  persistence  of  the  ductus  thyroglossus.  The  position  of  the  external 
opening  bears  no  relation  to  the  origin  of  the  fistula,  for  the  mouth  of 
the  sinus  may  be  in  the  mt'dian  line,  even  in  lateral  fistidse.  The  results 
of  embr%T)logi(^il  investigation  carried  on  by  His,  Kolliker,  Bom,  Kosta- 
necki,  and  Milecki  correspond  to  these  clinical  facts  :  lateral  complete 
fistula?  always  open  internally  in  the  region  of  the  second  branchial  cleft 
— I,  e,^  in  the  region  of  the  tonsils  ;  closure  of  the  external  fissure — 1. 1\, 
of  the  sinus  cer\'icalis — may  ho  inc<^impk'te  anywhere  in  its  course  ;  the 
position  of  the  external  opening  may  var\',  and  therefore  does  not  indi- 
cate the  cleft  from  which  the  fistuloui»  tract  arose.  In  determining  the 
origin  of  a  fistula  it  is  important  it*  consider  th:  relation  of  the  track 
to  the  structures  r>f  the  neck  that  develop  in  the  branchial  arches  before 
the  clefts  are  formed,  namely,  the  nerves  and  arteries.  Fistala*  arising 
from  the  second  branchial  cleft  must  lie  below  the  facial  and  above  the 
glossophan^ngeal   nerve,  in   their  course  to  the  pharyngeal  wall,  and 

Voi>.  11. —3  17 


18 


MALFORMATIONS  OF  THE  NECK, 


above  the  b^inning  of  the  internal  carotid.  These  relations  have  been 
worked  out  on  the  living  and  by  anatomical  preparations.  The  usual 
division  into  lateral  and  median  fistulse  is  justifiable  only  when  lateral 
and  median  are  considered  with  reference  to  the  course  of  the  canal, 
and  not  with  reference  to  its  opening,  for,  as  previously  stated,  the 
external  openings  of  lateral  fistulse  in  rare  cases  may  be  situated  in  the 
median  line.  It  would  be  more  correct  to  take  the  etiology  into  con- 
sideration, and  divide  fistulas  into  those  from  the  second  branchial  cleft 
and  those  of  the  ductus  thyroglossus. 

Fig.  1. 


A,  lateral  sinus ;  B,  median  siniis. 

FistulsB  from  the  Second  Branchial  Cleft. — The  external  open- 
ing lies  in  the  anterior  region  of  the  neck  between  the  internal  margin 
of  the  sternomastoid  and  the  middle  line,  and  between  the  large  comu 
of  the  hyoid  bone  above  and  the  jugulum  below.  It  is  most  frequently 
observed  immediately  above  the  sternoclavicular  joint,  but  sometimes 
is  found  higher  up  in  the  region  of  the  cricoid,  on  a  level  with  the 
upper  margin  of  the  thyroid  or  near  the  hyoid  bone,  and  is  usually  very 
small,  almost  pin-hole,  so  that  only  the  finest  probe  can  be  introduced. 
The  internal  opening  is  always  in  the  region  of  the  tonsil,  the  arcus 
palatopharyngeus,  or  in  the  lateral  wall  of  the  pharynx.  Accurate 
information  regarding  the  course  of  the  fistulas  itself  has  been  gathered 
partly  from  autopsies  (Rosenbaum,  Rehn,  Watson),  and  partly  from 
specimens  obtained  by  operation  (Karewski,  Hildebrand).  The  coin- 
ciding results  show  that  the  fistulous  canal  perforates  the  subcutanedus 
tissue,  platysma,  and  superficial  fascia,  running  parallel  to  the  sterno- 
mastoid on  the  deep  faseia  above  the  sternohyoid  and  sternothyroid 
muscle  to  the  great  cornu  of  the  hyoid,  then  over  the  bt^ginning  of  the 
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internal  carotid,  between  the  internal  and  external  carotid^  and  finally 
under  the  digastric  into  the  lateral  wall  of  the  pharynx.  It  is  very 
adherent  to  the  sheath  of  the  great  vessels.  Before  entering  the 
pharyngeal  muscles  it  is  crossed  by  the  styloglossus  and  stylopharyn- 
geus,  the  glossopharyngeal  and  hypoglossal  nerve  lying  below.    (Fig.  2.) 


Fio.  2. 


Incomplete  lateral  fistula.    (Watson.) 

Fistulae  are  termed  complete  and  incompletey  and  the  latter  are  called 
■either  incomplete  external  or  incomplete  internal  Jistuloe  in  accordance 
with  the  absence  of  the  internal  or  external  opening.  The  length  of 
incomplete  fistulse  varies.  External  fistulue  may  be  only  1  or  2  cm. 
deep  or  at  times  reach  almost  to  the  pharyngeal  wall,  while  internal 
fistulffi  may  likewise  be  very  short  or  extend  nearly  to  the  skin.  The 
explanation  of  this  varying  relation  is  that  the  membrane  originally 
subdividing  the  cleft  does  not  always  indicate  the  limit  of  the  fistula, 
because  incomplete  fistulse  may  develop  from  complete  fistulse  by  oblit- 
eration of  the  internal  or  external  opening. 

Complete  fistulae  are  not  always  formed  as  such,  but  may  arise 
from  incomplete  ones  by  subsequent  perforation  externally  or  internally. 
Examination  of  the  epithelium  will  give  accurate  information  as  to 
whether  the  origin  of  a  fistula  is  from  the  internal  or  the  external  por- 
tion of  the  branchial  cleft.  The  latter  usually  shows  squamous  epithelium, 
the  former,  cylindrical,  and  both  kinds  of  epithelium  meet  at  the  place 
corresponding  to  the  closing  membrane.  Incomplete  external  fistuhe 
therefore  must  always  show  squamous  epithelium  ;  internal,  incom})lete 
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diirv  urigiii  may  Ik^  coafnunded,  for  instance,  with  a  sinus  from  snp- 
pcimtin^  ^liinds.  Tlit' extent  and  the  direct  ton  of  the  iistula  nmy  t»e 
ilete<'t<'d  by  j«issiii|j:  ii  pmlie  t»r  l>y  llie  injeetHin  of  liijuids  liavinj;  Uisle 
or  C(dor.  It  is  rarely  f^)ossible  ti>  pass  a  prolx*  through  tlie  entire  tistida 
into  tlic  pharynx  (eaHe  of  Heine  and  Los.ser),  jis  it  is  usually  stop|>ed 
at  thii  level  of  tlie  larynx  or  hyoitl  Iwne  in  a  bend  of  tlie  ciiiiul.  The 
passa_[re  of  a  probe  is  an  unreHable  nietljiKl  of  exandriiition,  the  wall 
of  the  tistula  beinj^  very  delieate  aud  easily  iK'rtbrat«.d.  'J'he  injeetion  of 
liquids  is  usually  dwisive,  as  the  ta,s{e  may  l>e  apprr^iatt'd  with  certainty 
bv  the  patient  or  the  fluid  observwl  running  into  the  pharynx. 

Fistulse  of  the  Ductus  Thyroglossus  (Median  Fistiilse  proper), 
— -Knowksltjje  of  the.*e  Ji,*tula^  is  based  on  tlie  residts  of  investigations 
made  by  His,  in  18S)1,  relative  to  the  duetus  thyroglo.s^us.  In  early 
ffetal  life  there  is  an  epithelial  conneetion  between  the  cavity  of  the 
mouth  and  the  middle  lobe  of  the  thyroi4l  gland,  the  lobe  being  formed 
by  an  outgRJwth  of  epithelium  on  the  anterior  (esophageal  wall,  near 
the  tubercidum  irnpar,  where  the  latter  meets  the  proji^^tinns  fornu'ng 
the  rrxit  of  the  tongue.  This  outgrowth  leugthens  when  the  thyroid 
gland  descends,  forms  a  fine  epithelial  canal,  the  opening  of  which  is 
on  the  upper  surfaee  of  the  base  of  the  tongue,  arul  remains  pernKi- 
nently  w^^  the  foramen  cieeum.  The  ctnineetion  between  the  tottgue  and 
the  thyroid  gland  ilimini^hes  after  the  tifth  week  and  usually  disappears 
entirely  ;  sometimes,  however,  the  canal  remains  entirely  as  the  iluetus 
thyroglossU8,  or  in  scH^stiona  as  the  ductus  lingualia  {foramen  oEcura  to 
the  hyoid  bone)  or  ductus  thyroJdeus  (middle  lohe  of  the  thyroid  np 
to  the  hyoid  Ijone).  The  duetus  thymglossus  is  formed  Ijcfore  the 
cartilage  of  the  bo<ly  of  the  hyoid  bono^  and  is  intimately  connected 
with  it ;  when  persistent,  it  may  at  times  pass  straight  through  the 
hyoid  bone  itself.  The  identity  of  median  fistulie  of  the  neck  and 
a  |>ersisting  ductus  thyroglc»ssi!s  has  been  jvlucer]  beyond  questiim  by 
autopsies  performed  by  ^larshall  as  well  as  by  the  conditions  found  at 
operation.  The  fistida  is  originally  an  incomjilete  internal  one  reach- 
ing only  to  the  vicinity  of  the  skin,  and  tjecrmies  complete  by  second- 
ary perforation  of  the  latter,  giving  rise  to  a  sinus  leading  from  the 
tongue  to  the  skin.  The  clinical  observatifui  that  most  eases  of  fistulte 
are  not  congenital,  but  appear  in  later  years,  corres|>onds  to  the 
above  stiitement.  The  external  opening  is  situated  in  the  middle  line 
of  the  nock,  at  a  varying  level  l>etween  the  hyoid  bone  and  the  jugn- 
lum,  and  ap|iears  as  a  fine  pin-lieafl-sizetl  opening  or  a?;  an  irregular 
moist  surface.  The  camd  run  usually  be  traced  to  the  hyoid  bone  as 
an  indurated  strand,  l»ut  cannot  be  felt  further;  its  course  has  been 
definitely  ascertainetl  by  operation.  This  strand  runs  over  the  incisura 
thyroidea  and  the  ligamentnm  liyothyroidea  to  the  level  of  the  hyoid 
bone  exactly  in  the  nnHlian  line.  It  is  in  very  close  relation  to  or  may 
even  iK-ribrato  the  bone,  and  is  then  continued  in  the  middle  line  to  the 
root  of  the  tongue  (fommen  cieeum).  Subdivisions  of  the  lumen 
mentioned  in  connection  with  lateral  fistuloe  are  nearly  always  obscrveti 
in  median    fistuhe.       The  lining  epitlielium  is  fimbriate*!    eylindrical 
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^•iThf-lium,  which  often  becomes  changed  in  the  central  portion  of  the 
ij-a'-i  uluctus  lingualis)  to  endodermal  squamous  epithelium;  and  in 
tfj*r  j^rripheral  section — i.e.,  from  the  end  of  the  canal  to  the  opening 
iij  tii<f  -kin^-ectodermal  squamous  epithelium  is  frequently  found.  The 
«.'lH^rrvations  in  Bergmann's  clinic  indicate  the  greater  prevalence  of 
Ui<^iian  fi.-tulae,  contrary  to  former  statistics  which  seemed  to  show  a 
mark*.-*!  predominance  of  the  lateral  variety. 

Diacnosis. — The  diagnosis  is  more  difficult  than  in  lateral  fistulse, 
the  ^inu»  being  usually  of  secondary  origin ;  and,  as  a  rule,  it  is 
{jf>n->ible  to  pass  a  probe  only  as  far  as  the  hyoid  bone,  owing  to  the 
U-nd  at  that  place.  The  characteristic  epithelial  covering  of  the  canal 
will  prevent  error  in  doubtful  cases. 

Prognosis.— The  prognosis  of  congenital  fistulse  of  the  neck  is 
favorable,  and  in  many  cases  the  condition  does  not  cause  annoyance. 
O^mplications  may  lead  to  trouble  (retention  inflammation),  and  the 
poi;.-fibility  of  having  a  carcinoma  develop  from  the  epithelium  later  in 
life  must  not  be  forgotten. 

Treatment. — Two  methods  are  to  be  considered — the  injection  of 
caustic  fluids  and  excision.  Even  if  a  cure  has  been  obtained  in 
individual  cases  by  the  injection  method — e.  g.,  case  of  H.  Rehn — the 
prrx?edure  is  unreliable,  for  it  will  rarely  accomplish  sufficient  destruc- 
tion of  the  epithelial  lining  to  obliterate  the  entire  canal,  with  the  many 
windings  and  constrictions  in  its  course.  Partial  occlusion  is  associated 
with  danger  of  retention  of  secretion  and  the  formation  of  cysts.  The 
injection  of  caustic  fluids  (tincture  of  iodine,  zinc  chloride  solution, 
carbolic  acid,  silver  nitrate  solution,  etc.)  is  not  without  risk  on 
a(x^>unt  of  the  communication  with  the  pharynx  in  complete  fistulse. 
Total  excision  of  the  fistulous  canal,  as  shown  by  experience,  is  the 
only  safe  methcxi  of  procedure.  It  must  be  radical,  as  the  smallest 
particle  of  sinus-wall  retained  will  give  rise  to  recurrence.  The  open- 
ing into  the  pharynx  must  be  removed  if  possible,  even  if  the  tonsil 
has  to  be  excised.  (Karewski.)  The  anatomical  position  of  the  fistula, 
its  intimate  relation  to  the  carotid  sheath  and  to  the  hyoid  bone, 
renders  the  operation  extremely  difficult,  and  it  should  be  performed 
only  by  surgeons  with  complete  control  of  technic  and  asepsis.  As 
a  very  extensive  skin  incisirm  is  necessary  for  exposure,  a  long  scar 
remains  after  the  o|)eration.  Total  exeision  of  a  median  fistula  is 
nion^  difficult  on  aeef)unt  of  its  connection  with  the  hyoid  bone,  and 
resection  of  tlie  nud<lle  ]K)rtion  of  this  hone  is  neeessiirv  at  times. 
{Sehlan»ro,  Konisr.)  V.  I  lacker  has  made  extiqiation  of  complete 
lateral  fistula^  easier  by  rese<'tin«;  the  canal  up  to  the  diirastric  muscle, 
and  then  removing  the  central  i)ortion  by  means  of  a  noose  introduced 
from  the  mouth  and  pulling  the  sinus-wall  through  the  wound  below. 
This  proc<*<lure  is  successful  only  when  thc^  connection  of  the  fistulous 
canal  to  the  surrounding  tissue  is  very  loose. 


BRANCHIAL  CLEFT  OUTGROWTHS  OF  SKIN  OF  THE  NECK.    23 


BRANCEIAL  CLEFT  OUTQBOWTHS  OF  TKE  SKET  OP  THE  NECK. 

I^ittle  niitgruvvtlirt  (tf  skin  are  at  timos,  although  nirely,  nottil  in 
the  anteTiur  region  oi'  the  iic«k.  Thoy  t-iiusist  eitiier  of  hjkiii  aloiu',  or, 
which  is  more  uilen  the  aise,  tif  skin  and  cartilage.  The  seat  of  these 
outgrowths  (:n>rre.4|>c»tnis  to  tlie  seat  of  the  fistnht".  They  ai"*;;  foutul  alinig 
the  margin  ul'  tlie  .steniotiiastoi^t,  at  varying  h'vels  between  the  steriHK 
claviciilar  re*;ii>n  and  the  hyoid  bone,  an4  are  sometirncs  unilateral, 
sometimes  bilateral.  In  the  hitter  ciise  they  arc  iifteii  sytiinietrical. 
The  size  varies  froDi  that  of  a  pea  Uy  that  of  the  terminal  jjhalanx  of 
the  little  tingi^r.  These  small  tumors  have  the  !^lia[>e  of  a  wart,  a 
nipple,  or  a  nitLshroom,  ami  either  hang  <lown  nv  stand  out.  Post* 
mortem  preparations  (Zahn),  a.**  well  as  exeision  on  the  living,  have 
demonstratxtl  that  these  oiitgrowthn  lie  on  the  sternomastoid,  ami  that 
the  irieorpomied  wirtilage  extends  around  the  inner  margin  of  the 
mui^ele  for  a  sliort  tlistjince  (0.5  to  1.5  cm.).  They  are  not  nnitetl 
with  any  of  the  deep-seated  ntrneturas,  ait  bone  or  cartilage,  are  only 
loosely  connected  with  the  fa,seia  of  the  sternoraastoid,  and  consist  of 
skin,  sulwiitiineoiB  fatty  tissue,  and  cartilage.  The  latter  is  cellular 
cartilage,  and  has  been  shown  to  have  a  surrounding  perichondrium. 
(Zahn.) 

Etiology.^ — Tliere  can  be  no  doul)t  that  tbei^e  growths  are  derived 
exclusively  from  the  second  branchial  arch.  The  third  and  fourth 
arches  cannot  be  considered  in  surtace  formations  owing  to  their  depth. 
Indications  of  their  bmuchiogeuic  nature  are  the  seat  of  the  out- 
growths, their  i'requent  occurrence  artnind  the  orifices  of  l»ranchial 
fistula?,  the  combinatirm  with  aiirlimlar  tabs  in  the  regi(m  of  the  ear, 
and  tlie  presence  of  cellular  cartilage  such  as  is  found  in  the  wall  of 
fistulte.     (Kaixnvski.) 

Outgrowtlis  in  the  anterior  |K>rtion  of  the  neck  resembling  ears,  have 
l>een  reported  (polyotia).  CVsscbohni  rep<»rts  a  child  with  two  normal 
ears  and  two  e^irsonthe  netrk  ;  and  Birkett  tlie  ease  of  a  well-devclopc4i 
girl  in  wh<>m  tliere  was  present  on  Iwith  sides,  at  about  the  middle  of 
the  steruomastoid,  a  large  outgrowth  resemltling  the  h>be  of  an  ear  in 
-shaiii'  au<l  consistency  and  covereil  with  tine  hairs  ;  it  contained  a  small 
artery  and  cartilage  resembling  that  of  an  eiir.  The  ocenrrence of  such 
sU|K^rnumerarv  t^r-like  formations  in  tlie  neck  will  he  easily  under- 
stood if  it  is  rememberLHl  that  the  seeoud  branchial  cleft  furnisbe!? 
material  for  indivtdrial  parts  of  the  external  eiir.  These  outgrowths 
may  increase  after  birth,  but  their  development  is  slow.  Zahn  found 
young  cartilage-ixdk  in  the  surrounding  perichondrium  next  to  fully 
developed  eartihige,  which  explains  the  incrwise  in  size  that  takes  place. 
It  must  not  b^^  forgotten  that  under  these  conditif>ns  a  branchial 
enchondroma  may  <levclo|i  as  the  result  of  extremely  active  growth, 
Treves  m[)f>rts  a  <'ase  o^f  this  sort. 

The  malformation  is  annoying  to  the  individual  only  when  it  is  of 
considerable  size  ;  in  itself  it  causes  no  symptoms. 


^(U^UfmtA  M^/mmmk  iiiirtifii—  m  fmpiilj  fiMnJL  IW 

iii*'*\um  tt0^4$imf  nimimj  Up  ffmmtgr 

lUt*  ttUiUM  Mlt$(  imuniiy  ^4  mmmiAtaf  mipm;  mad,  m  s  rnk^  it  ii 
inm*\\tU  Ut  \mm  »  \mAm  4m\y  m  hr  m  this  hwM  hamt^  owing  to  iIk 
U'Mfl  Ml  lliMi  \Amm,    TImt  ^rmtUfMui  tsMtiSm  coprcrinr  flC  the 


I 
will  fff^VfiMi  i-rri^  Ni  AtmHM 

niVMmlfl«'t  Ntfcl  ffi  mnfiy  i«im<m  Uk?  tvfmlhum  do»  not 


('itMtiilhHlfmM  itmy  \ml  Ut  irtmhUs  (rrtention  inAunmitioD),  rad  the 
llij"       -     '^  -      ■        - 


iHiMiiiiillHy  ut  ImvitfK  n  mrrHriorriii  ilcvdryp  frooi  tbe  efnthdiom  kter  in 
lt(^  Mlllfil.  iiiH.  Imi  (iiiv»*il4tn. 

TrtAHntni  Twi*  mcUnNlN  Am  (o  be  ormiddered — tbeiojertioa  of 
imiiMllii  (IiiIiIm  nml  dNctUiim.  Kvi*n  if  u  cure  has  been  obtained  in 
IihIIvIiIiimI  mmm  by  llid  li^i«(t|lon  nMftlHMl^.^.,  case  of  H.  Rehn — ^the 
ithMMMliMHt  U  uiin«lliib]0,  fttr  Ii  will  miviy  accomplish  sufficient  destrno- 
ilnii  nC  tlio  t«|ihlintliil  tliiliifc  to  oblitifnite  the  entire  canal,  with  the  many 
^  ludliiiffi  hihI  iKiiipilrkttltNiii  In  itii  ccninte.  I'krtial  occlusion  is  associated 
wlOi  «liui|iitr  nC  h«lftiHl(itt  of  MHtn*ti4iii  and  tlio  formation  of  cysts.  The 
tl\ti4'llMM  wf  \H\\\niUy  niiItU  (iliKtture  of  iiMline,  line  chloride  solution, 
mtvUtll««  HoM,  nllvor  lillmt4t  Milution,  etc.)  u  not  without  risk  on 
mHHttiiii  uf  tliit  (Hiiniiiiiiilttiitiiin  witit  the  pharynx  in  complete  fistuhe. 
*IS«U«I  i^NotuKm  wf  t)H«  flutuloun  miial,  an  shown  by  experience,  is  the 
s\\\\y  m\\s  \\\\A\\sA  wt  imHMHiunti  Ii  muni  be  radical,  as  the  smallest 
M^HloK^  \A'  (ihuiit*WMU  MahiHl  will  irive  riw  to  rroumnoe.  The  open* 
M  i««<«^  <h«'  |4mv^nx  mimt  1m«  removal  if  pni«iblo,  even  if  the  tonsil 
m«  Uv  U\  «A««(»«Hlt  (Kiirrw«iki«)  TIh«  anatomical  position  of  the  fistola, 
(W  it\tiihMt^^  ivlAlhm  U%  i\w  mnMlA  nlwath  and  to  the  hyoid  bone^ 
«^'M\I^^N«  \\\^\  \\\wriik\\s^  x^}(tf^\¥t\y  difRnilt,  and  it  should  be  performed 
^M>l\  \»\  «(t^v^H\ti«  with  ^H^w|^t^t>  iH^^trol  of  tivhnio  and  asepsis.  As 
4  \N>\  >AU^nM\o  ^ki«  moUix^^  i!«  ht^T^snry  tor  oxp^viuro,  a  lonp  J'car 
^^•^»^^^».  »i\n*>  ^t^^  \^|vrttl isM^  Tof«l  o\oisio«  of  a  nunlijin  fistula  is 
iMvM>  Nwt>i^s«t\  nm^  ,^>\>nMit  \^t'  «>*  w^umvtion  with  tin*  hvoid  Ihmi<»,  and 
^^^^^t^x«  s^t  \fv  uu>K)K*  isMiiow  ot*  thi<  Umo  i<  m\>i*ss!irv  at  times. 
^s»'. ^.►,^^  Kx^*'K  ^  V  U  wkov  >vi^  ma%K*  <'\iiq>ttUon  of  ivmplote 
*«  X  ,»■    ■.  i«'v  >N«vv*  t*\  »\vv\vuu>;   t^o  Auul  «p  to  tJu*  viicHstrio  nui?<4i\ 
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Tbe  growth  \it  excMed  umhUj  on  aeoomit  of  die  digfigontioii  of  the 
patient.     'J'Luj^  nmj  be  dune  witfaoot  aua^Tu^  ftwiftiiWiiig  the  siqier- 

iioiaJ  rtiiuaiiou. 


Tiie  1^  canw  of  Utmtonui  of  the  neck  so  &r  r^orted  areof  bigeiiuDil 
origiu^  l«/r  all  ot/utaio  oij^uw  or  nidimeatB  dist  are  not  to  be  exphined 
ill  aiuy  Mther  way.  In  all  probability  they  are  canaed  by  fotal  ioclii> 
tuou  of  a  paitiaJly  developed  ovum  in  the  bcancfaial  deft  Very  little 
ie  kuowii  about  tbe  relation  of  these  tomon  to  the  bnnchial  cleA,  for 
there  have  been  a«»  yet  no  topographical  or  anatomical  inves^gations  on 
tiuje;  jcMibjeet 

fyytoBML — Clinically,  a  teratfjma  presenta  the  appearance  of  a 
fiiirly  ]aj)§e-«UDed  tumor  in  the  lateral  or  anterior  region  of  the  neck 
ounneai»poudiug  to  the  poeition  of  a  goitre,  having  a  somewhat  irregular 
auHaoe,  bard  in  some  plaees^  soft  in  others.  The  overlyii^  skin  is 
nonual  aud  uMn'abLe.  On  swallowing,  the  tumor  may  move  up  and 
down,  aud  dyHpooea  may  be  produced  by  its  displacement  and  eompres- 
sjoo  of  tiM  air-patMages.     The  tumor  frequently  increases  in  siae  after 

birtb. 

DlifBods. — ^Ttie  diagnosis  is  difficult,  because  it  is  at  times  hardly 
^^\\M  even  micrrjsoopically  to  distmguish  the  growth  from  struma 
oongiefiita ;  it  may  be  confounded  with  the  lattor  as  wdl  as  with  oon- 
geuital  ay^^iifi, 

Trealaattt, — Excision  has  been  followed  by  cure  m  3  cases.  It  b 
tfae  only  method  of  treatment  worth  considering,  and  the  prospects, 
with  proper  asepsis,  are  good,  inasmuch  as  children  bom  with  this 
deff>rmity  are  usually  otherwise  healthy. 

GEBVIGAL  BIB. 

ThiH  <y>cigenita]  malformation  has,  since  the  publication  of  G.  K 
FiM^her,  but  n'oently  attracted  the  attention  of  suigeons.  Anatomists 
wA  iiifn^iueutly  find  this  condition.  Pilling  collected  140  cases  from 
lit^^ratun?  in  1894,  hut  those  since  reported  are  few  in  number — about 
20  obwrvsitioriH.  The  fiirt  that  a  cervical  rib  is  attended  by  symptoms 
only  in  iitdivuliiul  is^:/^^  irt  the  reaM^m  why  it  is  observed  so  infre^juently 
in  flini<r:il  work. 

'Hw  Mi|xTniinieniry  rib  in  always  in  contact  with  the  seventh  cervi- 
<«1  \i'\'U\)T'A  and  irt  iiHually  joinwl  to  it.  The  degree  of  development 
vari*'.'- ;  horiiHJincrt  the  rib  d<K's  not  n?ach  Ix^ond  the  transverse  pn)cess, 
but  Miay  Im-  coiisidiTalily  Vw\\i:yv  in  other  cases.  The  end  is  either  free 
or  joiiHul  ti^rhtly  to  the  l>one  of  the  first  thoracic  rib  (bony  or  fibrous), 
and  iri  rare  <!jiMes  it  n»jicrhes  to  the  curtilajre  of  the  first  rib,  or  even  to 
the  hniisl-boiie,  and  is  then  joincnl  to  the  latter  by  cartilage.  Post 
mortem  this  malformation  is  more  common  on  Imth  sides,  but  in  the 
living,  aecording  to  prestMit  observations,  it  is  found  more  frecjuently 
on  one  side.  The  oreurrence  of  a  swond  cervical  rib  in  relation  with 
Umj  sixth  vertebni  ih  u  grejit  rarity,  inasmuch  as  but  2  cases  have  as 
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yet  been  rejwrted.     (Struthes.«,  Karg.)     The  relation  of  the  rib  to  the 

subi-Uivian  iirtviy  and  tbo  braiirOiial  [)k^\us  L-^  the  main  jioint  of  iuk-rest, 
as  abnost  all  the  cHnirril  t^yniptoais  are  ri'ierable  to  tfiese  striU'turcs. 
The  subclavian  artery  always  take*  it.M  course  over  tlie  eervit-al  rih  to 
the  first  tlorsal  rib,  or  wiien  the  tVirmer  is?  liut  slightly  develo|»ed  the 
artery  runs  in  front  but  never  lielow  it.  The  vessel  is  usually  situate*! 
in  a  ^ronve  on  the  upjier  suri'aee  of  tlie  rib.  lu  its  course  over  this 
abnormal  Ixmy  ar<'b  the  artt*ry  is  |nLshe<]  up  nearer  to  the  surface. 
This  change  of  (xjsition  may  ea.si]y  k^id  to  ec>ni|>ressioii  ur  laeenition 
of  the  vessel.  The  branehial  plexus  situated  l>ehind  the  artery  may  be 
flubjectttl  Uy  pressure  and  traction  on  the  part  t>f  tfie  rib.  The  se^ilenus 
antieus  is  frefpiently  iiisertcnl  iutu  tho  anterior  edi^e  of  the  rtb,  and  the 
nu^ius  may  be  inserted  into  tlie  cervical  rib  and  at  the  s:inie  time  into 
the  first  dorsal  rib.  The  space  l>etween  the  first  dorsal  rib  and  the 
cervical  rib  is  fil1e<l  out  by  intercostal  nmscles. 

Ssrmptoms. — A  cerviral  rib  primarily  causes  no  disturbance,  is 
usual) V  found  accidentally,  and  symptoms  are  produced  only  see*»ndarily 
by  changes  in  the  circulation  or  some  nervous  diriturbance.  The 
amount  of  circulatory  disturbance  tsmsed  by  coTOpression  of  the  sub- 
clavian artery  may  vary  considerably,  in  some  cases  weakness  of  the 
railial  pulse  being  all  that  is  observai ;  in  others  throraliosis  may 
occur,  extendi ing  either  from  the  subclavian  to  the  p(?ri[>hery  or  but  a 
short  distance.  Aneurism  of  the  subclavian  has  also  been  frei|uently 
noted.  The  clinical  signs  of  disturbance  are  diminished  temperature 
of  the  extremity  and  pallor  of  the  hand  and  arm  ;  <mly  '2  eases  of 
gangrene  <if  the  lingers  have  as  yet  been  reported.  (Couper,  Ilndgson.) 
Usually  collateral  cireulatinn  is  estaljIishtKl  l>efore  thromUjsis  develops. 
I>i.stnrban<;es  in  the  branchial  plexus  affecting  the  sensor)'  areas  are 
manifcstetl  by  neuralgic  jiains  that  spread  over  the  arm  or  are  confined 
to  some  particular  region.  Pariesthesia  may  be  present,  as  itching, 
"pins  and  needles,"  numbness,  ar  a  sense  of  weakness  and  genend  tire 
may  Ih?  comphiinwl  of.  The  function  of  the  arm  may  be  consider.ibly 
affected  by  these  c<mditioDS ;  nuitor  power  is  fknlinarily  not  much 
infiueni'^^'d.  Paralysis  bus  not  been  observed,  although  diminution 
of  the  eltM-trit-al  irritability  of  nerves  and  muscles  liiLs  l>ecn  reported. 
(Bernhard,  Tilmann.)  Symptitms  appeareil  between  the  fifteenth  and 
sixtieth  year  in  the  cases  re|X)rttKl  to  date.  In  2  cases  (Karg, 
de  Quervain)  pressure  fnmi  the  strap  of  a  knapsjick  was  the  local 
cans?;  in  anfilher  case  (Ilirseli)  periostitis  of  the  supernnmeniry  rJl) 
caused  the  sudden  apjiearance  (tf  secondary  symptoms.  Attention  is 
probably  raoi-e  frequently  called  to  the  con<lition  in  cunnection  with 
inflammatory  processes.  The  hwal  condition  is  as  follows  :  Instead  of 
the  normal  depression  above  the  clavicle,  there  is  ;m  angidar  fidness 
wliich  ptjlsates  visibly.  Palpation  sliow^s  that  the  fulness  and  pulsation 
are  prtHbieed  in  the  course  ttf  the  subclavian  artery  by  a  IxMiy  swelling 
alwut  a  hriger's  k^ngth  ab<tve  the  clavicle,  reaching  from  the  seventh 
rervical  vertebra  to  the  first  dorsal  rib,  and  ending  free  r>r  bound  down 
to  the  latter.    This  bony  prominence  is  immobile,  [Kiiuless,  and  covered 


26  MALFORMATIONS  OF  THE  NECK, 

with  normal  skin.  If  the  cervical  rib  is  short,  and  the  artery  is  ])laced 
in  front  of  it,  fulness  and  pulsation  may  be  absent.  Marked  muscular 
development  or  fat  may  render  it  difficult  to  obtain  more  accurate 
knowledge. 

Diagnosis. — The  diagnosis  is  usually  easy,  and  a  differential  diagnosis 
lies  between  this  condition  and  exostosis  of  the  first  rib,  which  is  not 
uncommon  and  produces  very  similar  symptoms.  Nervous  symptoms 
in  both  conditions  are  identical,  but  the  circulatory  disturbances  differ. 
The  exostosis  usually  presses  less  upon  the  artery,  but  is  more  apt  to 
compress  the  vein  and  cause  secondary  oedema  of  the  arm,  a  condition 
which  has  not  been  reported  in  connection  with  a  cervical  rib.  The 
bony  consistency  of  the  rib  will  in  all  probability  prevent  confounding 
with  tumors  of  the  supraclavicular  fossa  (tuberculous  glands),  at  times 
giving  rise  to  nerve  symptoms  on  account  of  adhesions.  In  doubtful 
cases  the  a?-ray  will  give  valuable  diagnostic  aid.  In  one  patient  it 
was  possible  to  demonstrate  the  presence  of  a  cervical  rib  before 
operation ;  a  similar  condition  on  the  other  side  had  produced  no 
symptoms. 

Prognosis. — ^The  prognosis  is  favorable,  as  grave  disturbances  of  the 
circulation  eventually  disappear.  Thrombosis  is  usually  avoided  by  the 
formation  of  collateral  circulation.  Aside  from  slight  gangrene  of  the 
finger-tips,  disturbances  of  nutrition  have  not  been  reported.  Aneu- 
risms have  usually  been  cured  or  remained  stationary.  Neuralgia  and 
parsesthesia  have  generally  improved  under  palliative  treatment  and 
disappeared  rapidly  after  resection  of  the  rib. 

Treatment. — By  massage  and  electricity  and  non-use  of  the  arms 
the  discomfort  of  the  patient  may  be  much  alleviated  or  removed.  The 
safest  way  to  effect  a  cure  is  to  remove  the  cause  by  resection  of  the 
supernumerary  rib.  The  results  of  this  procedure  are  extremely 
favorable,  and  in  all  of  the  10  or  12  cases  operated  on  to  date  dis- 
appearance of  discomfort  and  disturbances  has  been  complete. 

Operation. — ^The  operation  is  difficult  and  not  without  danger, 
owing  to  the  topography  of  the  affected  region  and  the  proximity  of 
the  pleura,  which  often  reaches  close  to  the  cervical  rib,  and  has  been 
frequently  injured,  but  always  without  serious  harm  to  the  patient. 
The  rib  is  exposed  by  the  usual  incision  for  ligation  of  the  subclavian 
artery  ;  the  artery  and  nerves  are  retracted  to  the  inner  or  outer  side, 
the  muscles  are  divided,  and  the  rib  resected  with  forceps  or  wire  saw 
as  near  as  povssible  to  its  seat  of  attachment.  It  is  advisable  to  remove 
the  periosteum  as  far  as  possible,  to  avoid  recurrence.  When  the 
pleura  is  torn,  pneumothorax  is  prevented  by  tamponing  a^  rapidly  as 
possible,  and  suhsecjuent  admission  of  air  is  prevented  by  closing  the 
wound  accurately  with  deep  or  buried  sutures. 

DISEASES  OF  THE  STERNOMASTOID. 

Muscular  Wry  Neck  (Caput  Obstipum),  Congenital  or  Develop 
ing  soon  after  Birth. — By  muscular  wry  neck  is  meant  th('  faulty 
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position  of  the  head  produced  by  a  shortening  of  one  of  the  stemo- 
mastoid  muscles. 

Etiology. — It  is  doubtful  whether  torticollis  should  be  classed  with 
diseases  of  the  neck,  because  the  etiology  is  as  yet  unknown.  Three 
theories  are  advanced  to  explain  its  origin,  none  of  which  is  beyond 
criticism.  According  to  the  oldest  theory — that  of  Stromeyer,  which 
recently  has  been  energetically  defended  by  Witzel — the  shortening  of 
the  muscle  in  the  majority  of  cases  is  due  to  injury  to  the  muscle  at 
birth.  This  traumatic  origin,  accepted  up  to  1884,  has  been  disputed 
by  Petersen,  who  claims  that  wry  neck  is  always  congenital.  The 
more  recent  view  of  Mikulicz  and  Kader  is  that  wry  neck  is  never 
congenital,  but  is  due  to  haematogenous  inflammation  of  the  muscle 
secondary  to  a  local  deposit  produced  by  injury  at  birth. 

The  following  data  are  in  favor  of  the  traumatic  theory  : 

1.  Statistics  prove  that  labor  is  difficult  in  a  large  percentage  of 
children  born  with  wry  neck,  and  that  they  are  either  breech  presenta- 
tions or  instnimental  deliveries.  Of  43  cases  collected  by  Witzel,  25 
were  delivered  by  artificial  means  (version,  traction,  or  forceps). 

2.  It  has  been  demonstrated  beyond  question  that  laceration  of  the 
stemomastoid  may  be  caused  by  traction.  Past-mortem  examinations 
of  the  newborn  show  that  any  degree  of  muscular  laceration  is  possible 
from  microscopical  tears  up  to  complete  rupture  on  one  or  both  sides. 
(Fahsbender,  Skrzeczka,  Ruge.)  Huge  found  hemorrhages  in  the 
stemomastoid,  or  in  the  vicinity,  18  times  in  64  cases  of  artificial 
delivery. 

3.  The  experiments  of  Kiistner  have  shown  that  no  great  degree 
of  force  is  necessary  to  produce  tearing  of  muscles,  and  that  even  rota- 
tion of  the  head  in  spontaneous  delivery  may  be  sufficient. 

4.  A  swelling  or  ho^matoma  in  the  stemomastoid  develops  as  a 
result.  The  swelling,  at  first  sofl,  gradually  becomes  harder,  even  as 
hard  as  cartilage.  In  a  small  percentage  of  cases  this  swelling  of  the 
stemomastoid  Is  followed  by  permanent  wry  neck,  but  in  the  majority 
of  cases  it  disappears  without  leaving  trace.  This  fact  would  seem  to 
indicate  that  the  swelling  is  produced  by  an  effusion  of  blood  which  is 
gradually  absorbed. 

The  following  facts  are  opposetl  to  the  traumatic  theory : 

1.  Although  post-mortem  examinations  have  shown  that  bilateral 
injury  to  the  stemomastoid  may  occur,  shortening  of  the  muscle  is 
always  unilateral  (only  1  case  of  congenital  bilateral  caput  obstipum 
has  as  yet  been  reported,  by  Hildebrand,  1897). 

2.  Wry  neck  is  very  rare  compared  with  the  frequency  of  injury  to 
the  stemomastoid  during  delivery. 

3.  Shortening  of  the  muscle  after  tearing  or  bruising  is  contrary  to 
general  experience,  for,  as  a  rule,  lacerated  muscles  heal  without  change 
in  length. 

4.  Microscopical  examinations  of  the  shortened  muscle  made  soon 
afler  birth  have  never  showed  evidence  of  injury  ;  on  the  contrary,  it 
has  been  demonstrated  that  the  swelling  of  the  stemomastoid  usually 
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called  hsematoma  is  produced  by  extensive  new  t*>rmaiu>a  '>t  t.i>iuiectiTe 
ti>.-ue  witliout  trace  of  blood-pigment.   « Petri^triu  K'1ii?ttr.  HLIdeoruifL) 

Following  are  the  positive  r»a«jOB  i*jT  o.PDc-iJerizi^  wry  n^'k  •>!:*  a 
c»>ngfnital  origin  : 

i .  There  are  cases  of  congenitaJ  wry  neefc  in  whi«:h  injury  &•  the 
muH.lcs  at  birth  can  be  excluded. 

'1.  Congenital  wry  neck,  the  iKtmrrence  •>!"  which  t  admitT«?«i  by 
Stroraeyer  and  Witzel,  has  been  demonstrated  pret  m*>nem.  Petrf^en 
has  adde<l  M  additional  observations  to  Heusinger  s  c&r^.  in  which  miirked 
shortening  of  the  muscle  was  present  in  an  in£uit  only  t>De  day  old. 

;].  Microscf>pical  examination  of  specimens  tT»>m  iniknts  ti>ar  to 
eight  weeks  old,  with  shortened  stemomastoids.  sh4>weii  dbroos  degen- 
eration that  could  only  be  explained  by  intra-uterine  processes. 

4.  Heredity  of  the  affection  has  been  repeatedly  dem«:«stTated. 

5.  Unilateral  occurrence  of  the  deformity. 

The  origin  of  intra-uterine  shortening  of  the  muscle  is  nnkn«>wii. 
Habitual  side  |)osition  of  the  head  in  utero,  amniotic  adhesions,  early 
fixation  of  the  head  in  the  pelvis,  etc.,  have  been  offered  in  explanation. 
The  reasons  advanctnl  against  the  congenital  the^^ry  d«>  not  seem  to 
be  sound.  Faulty  position  of  the  head  may  be  the  cause  of  difficult 
lalwr,  and  during  deliver}'  injury  may  occur  as  well  to  such  a  shortened 
and  degenerated  muscle  as  to  a  normal  miL-scle. 

Advocates  of  the  most  recent  theory  assume  that  shortening  of  the 
muscle  is  ])r(Hluced  by  inflammatory'  processes.  Acci>rding  to  Mikulicz, 
vivy  neck  is  at  times  congenital  as  a  result  of  inflammation  in  uten>, 
but  is  more  fretjuently  of  jx)st-partum  origin  due  to  myositis  produced 
by  injnr\'  to  the  muscle  during  delivery.  Kader  claims  that  torticollis 
may  be  of  intra-partum  or  post-partum  origin,  but  that  it  is  rarely  the 
result  of  injur}'  to  the  muscle  alone  or  of  inflammation  alone.  In  the 
majority  of  cases  he  lx?lieves  that  there  has  been  a  combination  of 
tptiunia  and  inflammation.  The  bruised  muscle  furnishes  fiivorable 
soil  for  bacteria  which,  having  reached  the  seat  of  trouble  from  the 
intestinal  canal  by  way  of  the  blood,  cause  acute  myositis.  This 
myositis  may  vary  in  intensity,  and  may  disappear  without  leaving  any 
tnK-e,  but  on  accoimt  of  its  chronic  progressive  course  is  more  fine- 
<|ii('iitly  followf'<l  by  sliort/'uin^r  of  the  muscle.  Mikulicz's  views  are 
bjiMil  tliirfly  on  llie  n"-iilt>^  of  niirTosropjcal  examinations  in  21  <-ases 
<»f'  wry  iicrlv  wlun-  llic  uiw-vh'  wji'-  |;;irtiMlly  or  totally  excised.  In  all 
of  iIm-c  c.i-jtr  r|ian;r«-  \v«  re  pn-cnl  i\i\\  in  part-  of  tlif-  niusrlc  that 
Mui<io-<'o|»irMlly  -ir  in"l  nonM:il,  and  \v<n-  al\\ay>  flianiftiTiz«'<l  by  >ul>- 
Ktilulioii  of  ni-\v  f«»inM'l  .-<;ir  r«»nfj*«ti vr  ti--in-  for  rnii'><I<-ti.--u«',  wiiich 
liiid  riinha'l<<l  Mj.on  iIk-  \nn.-i\t  jll#f<  -  aii'i  <l«--lroy((l  tln-m.  Tli<'>e  j>re- 
Mrnfrd  iiiIhi  .m  :ij#(ii  .o.in«'<  oj  .lUopliv  O'-l.  ^\:v^t- ^  or  of  a<'Ute  disca-^o, 
II'  imlMMhil  l.>.  •  •«  JJiMi' :iM«l  iiH  ^'(jl.-iiii  V  of  t}i<  lilif<-.  lo-<  of  tran>V('rs(' 
i:li(n-,  flotMliiK  ■■  ol  He  )»l;».-»/»:i  ;i(/ioj'J;oi1  ;.mov,i1i  of  j/ranulation-cclls, 
IIIkI  mIiimi'I.imI  m<  .,  lon(..il  ion  oj  Mo'/'l  ;jfi«l  I',  fnjili  v  <'--«I-.  All  ^rnidcs 
of  \'iiiiiihon  fill  lo  L'  lonn'l  ),'•,.«/.',  i)ii  .-lal^  of  r<'-f  aii«l  acute  ilis- 
lnl1.oiini.iio»  v    i\,.ntyr   ti,^^\t\   u\t,\\)'    \ti-    'Jenjon-trated    in    the 
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vicmitv  nf  th^  a^V-ctttl  sterDomasti>i<l»  There  w.i?  union  of  the  muscle 
to  its  shi^ili  anil  to  the  .surruuuding  muscles,  thickeuinj^  of  xhv  neigli- 
boriog  connective  tissue  of  the  carotid  sheath,  fibnuis  degeneration  of 
the  longiis  c<»ni,  omohyoid,  etc.,  and,  linally,  hypeq>lasia  of  the  lymph- 
glaiid."^  in  the  vicinity. 

The  evideniT  against  hfematogenous  nrigin  of  myositis  is  as  follows  : 

1.  In  spite  (tf  bilati'*nil  injurs-  to  the  mu^icles,  <x>ntniction  L?  always 
unilateral 

2.  Tfie  acute  stage  of  the  disease  hai*  not  l»een  demonstrated  micro- 
scopically during  the  fii*st  days  or  weeks  post-jiartum. 

3.  The  infectioo  assumeil  to  occur  has  not  been  deni«»nstnit<Hi. 

At  the  ]>resent  time  the  facts  iK'aring  U])oii  the  etiology  seem  to 
indicate  that  wry  neck  is  of  congenital  origin.  The  intra-titerine 
proce^;ses  that  may  be  the  causes  are  unknown.  It  cannot  Iw  donietl 
that  there  may  possibly  be  besides  the  congenital  variety  acquired  wry 
neck  produced  by  trauma  or  inflammatory  proccfsses.  The  clinical 
picture,  usually  so  uniform,  would,  on  the  other  hand,  l>e  in  favor  of 
a  unifi)rra  eti«»lng\\  It  is  easily  cimeeivable  that  the  muscle-changes 
priMluccd  l^efore  birth  may  liecome  more  extensive,  due  to  injury  at 
birth  or  subsef|uent  inHammation. 

The  etioli>gy  of  wry  neck  is  not  yet  certain,  and  a  final  decision  is 
to  l>e  expected  only  from  early  microscopical  examination  of  a  large 
number  of  cases. 

Anatomy.— The  stemomastoid  is  usually  more  or  less  oiotracted. 
Sometimes  it  is  only  lialf  Us  Uf^rnial  lengtli  and  L?  usually  niucli 
diminishei]  in  size.  In  some  cases  the  odor  and  consistency  are 
normal  ;  in  others  the  muscle  is  tendinous  in  places  or  appears  a^*  a 
tough,,  tendinous  strand  throughout  its  length.  The  sternal  portion  is 
more  frecjuently  involved  than  the  clavicular.  Even  in  severe  cases 
of  wry  neck  there  may  be  no  changes  whatever  in  the  muscle-substance. 
There  may  Ix*^  however,  thickening  of  the  muscle-  and  vessel-sheaths, 
aponeurotic  adhe-iions,  and  fibrous  degeneration  of  the  neighboring 
muscles  (trapezius). 

Typical  secondary  changes  are  found  in  the  remaining  soft  parts  of 
the  neck,  also  in  the  skid!  and  vertebral  column.  These  have  lieen 
clearly  demonstrated  by  WitzeFs  p<»st-mortem  observations.  In  left- 
sided  wry  neck  the  Ief\  stemomastoid  appears  as  a  round,  dense,  almost 
vertical  strand,  which  stands  off  from  the  vertebral  ailiimn.  The 
cervical  vertebrae  always  form  an  arch  with  the  convexity  to  the  right 
side,  across  the  mi<ldle  of  which  the  right  stemomastoid  lies  as  a  broad, 
flat,  tense  band.  On  the  right  side  the  large  vessels  are  spread  out 
side  by  side  ;  vi'hile  on  the  left  side  they  are  little  visible.  The  jugular 
vein  is  more  apt  to  lie  in  front  of  than  iK'hind  the  carotid.  There  is, 
as  a  rule,  no  difference  in  the  thickness  of  the  >valls  nor  in  the  lumen 
of  the  v^^ls.  The  other  muscles  of  the  affected  side,  besides  the 
stemomastoid,  also  show  some  change  in  their  course.  The  changes  in 
the  b<ines — due  in  part  to  traction  of  the  shortened  muscle,  in  part  to 
the  effort  to  compensate  faulty  position — lead  to  scoliosis  of  the  cervical 
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vertebrse  with  the  oonvexity  to  the  healthy  side  (in  left  wry  neck,  to 
the  right).  There  is  also  scoliosis  of  the  dorsal  and  lumbar  oolumii 
(in  left-sided  wry  neck,  dorsal  curve  to  the  left;,  lumbar  curve  to  the 
right).  With  considerable  lordosis  the  cervical  vertebr»  show  ranch 
anterior  deformity.  The  shape  of  the  vertebr»  changes  corresponding 
to  the  curve  and  direction  of  the  articular  sur&ces.  The  other  changes 
in  the  vertebral  column  of  the  chest  and  lumbar  region  correspond  to 
those  of  ordinary  scoliosis.  The  asymmetry  of  the  skull  and  fiic^ 
which  has  been  studied  with  particular  care  by  Witxel,  is  of  especial 
interest  In  left  wry  neck  the  middle  line  of  the  skull  as  seen  from 
below  forms  a  curve  to  the  left  skki     The  fadal  part  of  the  skull  on 


Fio.a 


Fio.4. 


Muscular  wry  neck :  fW)nt  view.    (Hoflk.) 


Mngcalar  wry  neck :  back  view.    (Hoflfii.) 


the  T\0ii  side  is  depressed  and  drawn  back  and  to  the  left,  while  its 
base  is  narrower  on  the  right  side  than  on  the  left.  Th-^  greatest  con- 
vexity of  the  sknll  does  not  correspond  to  the  median  line,  but  rather 
to  51  line  from  the  right  frontal  eminence  diagonally  backward  to  the 
left.  The  right  diagonal  diameter  is  larger  than  the  left,  and  the  right 
frontal  and  left  occipital  regions  are  esj)ecially  prominent.  The  skull 
appears  compressed  in  the  direction  of  the  right  diagonal  diameter,  and 


OF  THE  STERNOMASTOW. 


IB  tlierefore  narixnvt^r  on  the  v\^\\t  half  than  on  the  left.  The  left 
(aflfeeted)  sule  of  the  face  Ls  lower  and  brnatler ;  the  right  (healthy)  is 
narrower  and  longer.  Tlie  former  is  prolongated  downward.  The 
synijthysis  of  the  hiwer  jaw  i^  displacetl  to  the  left  The  left  half  is 
therefore  shorter,  Imt  at  tlie  same  time  thicker  than  tlie  right,  which  is 
lonf^r  and  thinner.  The  auj^le  of  the  jaw  on  the  right  side  i;»  about 
121*  degrees  ;  on  the  left  i^iide,  90  degrees.  The  soft  parts  and  bone  of 
the  ail'eeted  side  sliow  more  or  le^a  pronounced  atrophy.  The  changes 
in  tlie  skull  and  face  eorresjx)nding  to  scnliosis  of  the^ie  parts  with  tlie 
convexity  to  the  healthy  side  depend  on  asymmetrical  growth,  the  muse 
of  which  has  not  as  yet  been  found.  In  all  probability  it  is  pn.Hlueed 
by  a  combination  of  causes,  among  which  may  be  mentioned  unequal 
bearing  of  weight  and  altered  line  of  traction  of  the  nruseles  attached 
to  the  jnvv  and  base  of  the  skull. 

Sjmpton^. — The  head  is  drawn  very  distinctly  to  the  side  on  which 
is  the  shortenwi  muscle — for  instance,  to  the  right  side — and  the  lace 
at  the  same  time  is  turned  toward  the  healthy  side,  to  the  left.  When 
attempts  are  made  to  correct  the  jiosition  of  the  heatl,  the  shortened 
muscle  stands  out  like  a  cord.  The  skin  of  the  affected  siJe  of  the 
neck  sometimes  showfi  transverse  fitlds.  The  carotid  pulse  on  the 
affected  side  can  be  felt  imly  imlisiinctly,  deep  bedside  the  tense 
muscle ;  whereas  on  the  healthy  side  it  is  quite  su|MTficial  and  easily 
found.  Extension  and  rotation  of  the  ht^ul  towanl  tlie  artected  side 
are  limited,  although  attempts  at  motion  cause  no  pain.  The  abnormal 
position  of  tlie  head  is  not  the  same  in  all  cases,  which  leads  Lorenz  to 
distinguisli  two  ty|>e!j  of  wry  neck^ — wimple  and  complex.  In  simple 
wry  neck  the  head  is  earrietl  toward  the  affected  side,  so  that  this  side 
shows  markenl  hueral  deviation  ;  for  instance,  to  tlie  right  shoulder, 
with  slight  rotation  to  the  left.  The  entire  head  is  displaced  from  the 
middle  line  to  the  side  of  the  deviation.  The  cervical  vertebra^  are 
convex  toward  the  healthy  side,  therelbre  toward  tlie  left  side,  and  the 
thoracic  vertebrte  also  show  curvature  tf>  the  left.  There  is  therefore 
dorsooervical  scolittsis  to  the  same  side.  In  the  second  variety  the 
deviation  of  the  head  to  the  affected  side  is  much  less.  Rotation  toward 
the  healthy  side  is  ranch  more  marked,  (Fig.  ij.)  The  ear  of  the 
affectt'd  side  seems  lower  beoanse  the  shoulder  of  this  side  is  elevated. 
The  head  in  iofo  is  dispkicod  towartl  the  healthy  side.  There  is  cervical 
scoliosis  to  the  healthy  side,  but  dorsal  scoliosis  to  the  opp>sitc  side. 
The  simple  form  (oervictd  scoliosis  without  occipitjd  c<impensati<m)  is 
the  primary  type  corresponding  to  the  early  stages  of  wry  neck.  This 
may  remain  as  such  permanently,  but  it  usually  changes  to  the  com- 
plicated variety  when  the  children  begin  to  hold  themselves  erect. 
The  asymmetry  of  the  hoe  usually  present  varies  in  degree,  that  half 
of  the  face  corresponding  to  the  side  affected  fjeing  lower  and  broatler 
than  the  other  ;  the  distance  of  the  angle  of  the  mouth  trom  the 
external  angle  of  the  eye  is  less,  A  line  dmwn  through  the  external 
angles  of  the  eyes  and  one  through  the  angles  of  the  m<mth  converge 
toward  the  affected  side.     Wry  neck  is  more  common  on  the  right  side 
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Vffrtf'\prpf  with  fh^  fvtmsfprxHj  U*  tKe  hfAlthj  •♦Me  (in  kft  wry  iKck,  to 
fhf-  n'/}it ,.  't}tf'ff.  M  h\Afy  f¥:tf\ifm'm  *4  Xhf  f\ftr*al  anri  lumlrxir  oolamn 
(\t\  l/fr-yl/l/'rl  vftj  ftf'tkf  fkifwil  cofVfj  Up  the  left,  lamkar  carve  t<>  the 
fijirKf;.  Wirh  f'/yrmi/WaKU'  hfrtUr^U  tht:  cervwal  vertebrae  r-h^-iw  mach 
Htttf-rt^ft  tUi'hrm'tiy,  y}if'  Ahapf-  f4  th*^  veftct>r»  chan^ire^  cr,rre«p»>nding 
itt  rfi/'  Mifv^'  flfKl  <rir*^f<4i  /jf  fb*r  articular  «firfares.  The  other  changes 
in  fl»^  v/rfi'bffil  vjiAumu  i4  tb#r  f;hefft  awJ  lumbar  region  correspond  to 
fho^*'  of  itTiWunry  pt*4Aymn,  The  a«yminetry  of  the  sknil  awl  fiiee, 
whi/b  h«4  lif'^ti  fiffKlinl  with  partirmlar  care  bv  Witzel,  w  of  especial 
\u\i'Tv*\.  In  b'ft  wry  ri«!^;k  the  mifklle  line  of  the  fikull  as  seen  from 
Ik<I//w  i'tttmn  a  ftirvi;  Uf  the  left  Hide.     The  facial  part  of  the  skull  on 


¥m.  ». 


Fio.4. 


Mn»»"''*-  w>\  u,-,V     Ovnl  xtow      \Uortk  ^ 


M«»cul*r  wrr  rook  :  b*ck  view.    (Hoffa.) 


thr  nvhi  vul,  iv  Jopi>^vv,>^  ;\\u1  i1n\wn  Ivu'k  :uul  to  \\w  Itt't,  Miiilo  its 
K»v,  «.  !i,nt\»\Ni'i  oil  tho  ri^ht  >i*K*  \\\i\\\  oi\  t!io  lot\.  I  h  ^  iriv^iti^t  oon- 
\,  \  N  ^^^  »!>,'  vKvi'.l  ,Ksv  not  l^MMV^^v>n^^  to  tho  n\«xli:\n  lino,  but  niilur 
^>^  .  '  ^v*  t5\  t**.  ;'','  v*vfM  tV\»t\tal  mrtiruvN^  ilinpMially  IviokNvaixl  to  tho 
K^  ■  VI'.  -J  ••!  »ii,i^;\*v.:i!  ^^.,\?v,o:^v  •>  ;;i'.^:>t  than  tlio  U  tt.  :uul  tlio  ri^rlit 
•  \-  -I  5-v*,  '.,;■■  xwvo'u-,!  ;\v.i'--^  .'t\  os|Hvi;iIl\  prvM^intni.  Tiw  -kuU 
.•;;ns  ;;  V  ,\  ••.;m\  vx^m  r,\  ibo  \i;:\v:'.v»u  v»t' tho  ricbt  ^iiair^nial  vliametor,  and 
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thao  on  the  left,  and  is  »nnetimt':<  noticed  inim(tliately  after  birtli,  bat 

oftentiriiej?  uiily  when  i\w  cliiltln'n  bc^iD  tn  >larid  and  walk.  S<nne«- 
tinu'S  the  <H)nditi*>n  remains  alnm.st  stationary  for  years,  while  in  nther 
patients  the  delurniity  inereasci*  noticeahly  witli  the  prowtli  of  the  child. 
Diagnosis, — The  diiignosi^  oifers  no  ditticulties,  for  the  clinical 
piotnre  is  eliaracteristie.  Tliore  may  be  donbt  a**  to  the  origin,  espe- 
cially when  the  histt^ry  is  incunipkte.  In  llie  differeDtial  diagnosis 
other  tyjjes  of  wry  neek  will  have  to  be  considered. 


Fig.  5. 


y^ 


MuieulAT  wry  neck.    (Hoffli.) 


Prognoaia. — As  the  aftection  is  purely  k>ca],  the  projErnosis  is  favor- 
able as  far  as  the  general  health  h  concerned,  but  not  fo  as  regards  the 
deformity,  for  there  is  oftentimes  marked  tentlency  to  increase,  espi'cially 
during  t!n'  growing  period. 

Treatment  — The  treatment  has  of  late  advanced  considerably  as  a 
re-**nlt  of  tlie  programs  made  in  orthopanlics.  Experience  !<bows  that 
the  deformity  can  be  completely  enidieated  if  suitable  measures  are 
ndopt<*iI  in  the  early  stages.  Treatment  sh<udd  be  begun  upon  the 
infant  as  fcioon  as  a  diagnosis  has  been  estal)lished.  It  consists  of  light 
massage  of  the  aflPected  side  of  the  neck  and  eorrecting  motions  that  are 
intended  to  bring  the  bend  little  by  little  toward  the  healthy  shoulder. 
(Fig.  6.)     When  the  child  is  somewhat  older,  the  corrected  possition 


DfSEA.Sl-J.S  OF  THE  STERSOMASTOID.  33 

may  Iw  permanently  maintiiintHl  by  nioiins  r>f  GlissnnV  sling.     If  trae- 

tifjii  is  matle  on  om*  ^itle  of  thi.'  nliri^^  tlie  tciuleney  will  be  to  bend  tlit' 

\w\\A  towanl  the  healthy  s\i\iu     C'c»untFrex tension  is  made  on  the  affected 

j^houlder.     (Fig.  7.)     Sonietimi-H   it  will  be  of  ailvantajr''  to   apph'  a 

stiff  bandage — for  instiinec,  a  felt  or  leather  eollar  that  has  been  shai)ed 

over  a  plaster  riist.      In  sliglit  eases  eom- 

plete  cure  may  be  ubt4iine<l  within  a   ^i^v?  Fio,  7. 

months   if  these   direetitms  are    fnithfuUy 

followed.      When    the    patient    enmes     for 

treatment  in  the  second  or  third  year,  the 

deformity    is    more    marked,    but  massage 

and   orthopaedic  appliances   must  be    first 

utilized  l>efore  attempting  railieal  removal 

of  the  cause — i.  r.,  the  muscular  shortening. 

This  can   be  done    by    three    methods   of 

operation :       1.     Subcutaneous     teootomy 

Fia.  6, 


/. 


.Si 


\ 

MMsagv  of  neck  muscles. 

(Stromeyer) ;     2.     Open    division     of    the 

muscle  (Volkmann) ;  3.  Excision  of  the 
steriiomastoid  (Mikulicz).  Since  the  in- 
troduriion  of  asepsis  snbentanenus  tenot- 
omy is  no  longer  recogiiize<l  as  a  justifird>le 
operation.  It  is  aj*plicable  at  present  only 
in  exceptitjnal  ca-ses.  If  done  thoroug!ily, 
tht-n-  is  life-endangering  risk  In  the  jugular 
vein.  The  sole  a<lvantage  is  t!ie  avt>idance 
of  a  se^r.  Shouhl  division  be  otiiy  partial, 
the  result  will  be  correspondingly  un- 
satisfactory. The  surgeon  who  expects  iu  obtain  a  radical  result  will 
rarely  use  a  tenotome.  The  most  rational  methotl  i>  rKf^r^n  tenotitmv  as 
introchiced  by  Volkmann.  The  skin  incinim  is  vertical,  transverse,  or 
diagonal.  The  scar,  which  is  (he  ordy  disadvantage  of  the  method,  is 
Vol.  II.— 3 


GllsBon'K  slinp  for  ap|>!vfne  coun- 
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kast  notioeable  according  tc>  Ijorenz,  if  the  incision  is  made  }>etWGen  tlie 

duvicaJar  and  eternal  jNirtion  of  the  miisclo.  It  m  wvW  to  lx?gin  at  the 
ffternal  margin  an*!  rarry  the  incision  ujiwanl  and  outwurrl  for  about 
2.5  ty  3  cm.  toward  th«^  interna!  njurj^fu  uf  thi'  rbvicnlar  ix>rti(L)n.  By 
dL^fJaeing  the  o%erlying  tissues  \wA\x  ]X)rtii>ns  (4*  tlte  inust^le  may  be 
nuuie  to  present  in  the  wimnd  one  after  the  other,  and  may  Ik?  <h'vided. 
The  liead,  placed  on  a  pillow,  is  pulled  to  the  healthy  side  witli  con- 
adenble  force-,  counterexteniiion  hein^  made  at  the  )*ame  time  on  the 
ifenlder  of  the  aflectcfJ  r^ide.  All  tense  liands  are  divi(h;nJ  down  to 
tbe  bulbos  jugulari^.     The  operator  must  determine  by  touch  whether 


Licft  torticolUs,  apparently  of  conpt  nital    -riviTi   ^i.  wing  tbc  Bccondiiry  distortiona  of  be«d 


all  of  the!?e  bands  in  the  wound  have  beon  divided  or  not.  Ai\cr  the 
hemorrliage  is  .stf>p|>cHl,  the  skin-wound  \s  closed  with  a  few  i^utures 
and  an  aseptic  pressure-bandage  applied.  While  the  patient  is  still 
under  the  anaesthetic  the  stiff  bandage  is  put  on  in  the  following  way 
(Ijorenz)  :  An  assistant  holds  the  fivrehead  and  occiput  of  the  patient 
with  lioth  hande*.  The  head  is  gradually  drawn  to  the  healthy  side  by 
rotation  arnund  the  sagittal  axis,  and  after  it  has  been  l>cnt  completely 
over  four  fingers  of  each  hand  are  placed  on  the  cranial  portion  of  the 
scoliosis,  while  both  thtimbs  are  placed  in  front  and  beliind  tlie  ear  on 
the  concave  side.  The  cervical  vertebne  are  now  bent  towanl  the 
affcctetl  side  until  the  ear  of  the  cnnvex  side  can  be  placed  on  the 
corresponding  shoulder,  intermittent  gradually  increasing  force  being 
applied.     Direct  pressure  on  the  head  from  above  increases  the  curve  of 
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the  wrviral  vertebrae  consiileriilily.  When  the  cervical  culiimn  is  very 
stiff*,  tbiri  proc(.\^s  of  bending  refjuires  cnnsiderahle  torre  ami  patience. 
Koiiirfi  application  of  tViree  miLst  t)e  avimleil  in  view  <ii*  tlie  danger 
(if  tearing  vessel.-;  and  nerves,  espeeially  s^inee  a  fatal  rase  Las  been 
reported  by  Reiner.  The  head  is  held  in  the  uvureurreeted  pusition 
for  ten  to  fourteen  ilavH  with  a  stiff'  bandage  that  ineludes  the  che^L 
Af\er  reninval  of  the  bandage  the  sub?;equent  treatment  consists  .s(7lely 
in  active  liending  of  the  cervical  vertebne,  which  can  usually  be  done 
by  the  patient  at  once.  Lorenz  has  ohtaiued  a  |»erinanent  eure  in  15 
ense^H  by  this  niethtxL  As  the  divided  ends  of  the  muscle  retract  ou 
l>ending  the  neck  after  o|>eratioD,  and  are  separated  some  distance  from 


Fi«.  9. 


Right  tonlcolliB,  flhowiEig  I  he  iliapliiCemeDt  of  tbe  he&d  toward  the  nppoeite  ilde.    (Whitman.) 


each  i>thcr,  a  recurrence  is  improbable  provided  the  directions  given  by 
Ijorenz  are  implicitly  followet^l.  Tjiirenz  considers  tenotomy  only  a 
preliminary  step,  and  regards  correction  of  the  cervical  scoliosis  the 
chief  object  of  radical  treatment,  Mikulicz,  on  the  contrary,  maintains 
that  complete  obliteration  of  the  primary  cause  is  most  imjiortant.  He 
removes  the  stcrnomastoid  and  considers  orthopedic  after-treatment 
unnecessary.  Mikulicz  recommends  excision  of  the  muscle  as  the 
surest  means  of  preventing  recurrence  in  all  eases  f>f  wry  ne<'k.  The 
muscle  is  exposed  by  a  longituilinal  incision  commencing  between  the 
sternal  and  clavicular  portions.  After  division  of  tlie  lower  insertion 
the  muscle  is  dissected  out  partly  with  the  knife,  partly  by  bluut  dis- 
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flection.  Only  Uk*  Inwcr  twt»-thipds  are  exci^ied*  sa  as?  to  preserve  the 
ftpinul  accesisory  ntTve.  After  iliviisiun  of  all  teiii*  baud^  in  tlie 
vicinity  the  wound  ia  p\o^  and  a  presisure-banckge  ap(»lied.  A  tnml- 
enite  amount  of  Wilding  of  the  neck  may  l>6  done  after  the  operation, 
but  h  unnecciNsarv,  as  is  any  other  orthopftnlic  aftrr-trfatmeDt,  l>ecatise 
the  ^iColi<*>is  improves  sp<intaotH>u!^ly,  Hoffh  and  v.  Bruns  cx>iTol»orttte 
tiie»e  statements  on  the  strength  of  praetieal  experience.  Bnini*  b'mits 
excision  to  the  lower  tendinous  third,  an<]  makes  a  transverse  skin 
inciiiiot].     In  slight  cases  Mikulicz  eonsidcrs  i^ulx^manetius  tenotooiy 

Tir,.  10, 


Left  tortlcollli,  showing  the  method  of  fiiiop  Ibe  head  in  the  orereorrected  poilUon. 
Xtivr  opemtion.    tWhlunaii.) 

near  the  clavicle,  with  orthopietlic  after-treatment,  the  normal  pro- 
cedure, and  condemns  o[)en  incision.  It  is  justifiul^le  to  advise  excision 
of  the  muscle  breause  n^currenct's  after  divisinii  arc  due  to  extcuston 
<if  the  niyiisitis,  luadirrg  to  rrprmkiclion  of  tlie  dcftn'niity.  Then'  seems 
to  \k'  no  question  tliut  the  chanovs  t»f  obtaining  a  complete  cure  ai*e 
greater  after  removal  of  the  muscle  than  after  tenotomy.  It  is  un- 
necessary, however,  to  undertake  this  radical  steji,  because  the  results 
of  milder  niethrMls  t>f  tn^ilment — especially  that  uf  Lorenz  — seem  to 
be  quite  satisfartory.  Furth<Tniore,  excisinu  of  the  musclf  I'ann*!  lie 
re<'oinmeiidcHl  on  account  f»f  the  c'ci>nii'lic  ctl'iH't,  and  should  hv  roiitineil 
to  those  cases  in  which  careful  ortbopa'dic  after-treatment  does  nnt  seem 
possible,  or  in  which  recurrence  has  followed  the  most  careful  treatment. 


Haematoina  of  the  Sternomastoid  Muscle  oT  the  Right  Side 
in  a  Newborn  Infant.  Swelling  at  the  centre  of  the  anterior 
border  of  the  muscle;  contraction  of  the  muscle  with 
torticollis.    (Koplik.) 
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Other  Types  of  Wry  Keck, — Aside  from  the  cases  of  wry  neck 
alreiuly  dos^^rihcd  di^peruliiig  i]|jrni  (longeTiital  t'ontractiire  nf  the  miisde, 
ur  e<Jtitriiftui\*  iiiitK-iirin"^  hmmi  aftcT  hn-th,  thero  is  a  .sfrics  of  acquircKl 
cases  due  to  a  variety  of  aiuses.  Taking  tl»e  etioloj^y  into  i-^Dsidem- 
tion,  the?^  nmy  be  suhdtvided  into  dermatogenic,  myotonic,  tieurogeoic, 
and  arthrop^'riio  wry  iiwk.      Clitiirally  tliey  are  acute  or  chronic. 

l)ermaffi(j*'iii*'  I'tmtrtniun'  is  caused  hy  extensive  scarriuj;  of  the  skin 
and  subcutaueou-S  tissue,  aud  takes  [>iaee  after  injuries  to  the  ^kiu  pn*- 
du(3ed  by  burnn  nr  ulcenitiv^e  priR-esse-s  (tubercidosis,  syphiiis).  Scar- 
e<>iitractiou  uiay  also  tiike  place  and  prochice  wry  nock  after  destruction 
of  the  cervie^d  fascia  folhtwin^^  suppumtiou.  The  diaj^nosis  in  the 
eic^itricial  ty[»e  is  sc>  evident  that  it  is  lianlly  possible  to  confound  it 
with  ntber  varieties.  A  cure  am  be  obtaiiuHl  only  b}^  operation — i.  e,, 
by  exclsiou  of  the  scar-tissue  and  plastic  repair  of  the  deficiency. 

Mifftf/enic  conffnelnreH  may  he  produ<'ed  tennwirarily  by  acute 
rauscle-^^haiiges  and  ]^>ermanently  by  chrouic  processes.  The  temporary 
affection  is  usually  a  st>quence  of  rheum;iti<*  disease  of  the  sternoma.s- 
toid.  Af\er  eatchiui^  cold  tfie  patient  awakes  with  sharp  pain  on  one 
side  of  the  neck  ami  has  a  **  stUf  neck  "  on  that  t;ide.  The  niusck^  m 
tenscj  and  tender  to  pressure,  and  mofion  is  [lainfuh  With  projx'r  treats 
meut,  inimobilizati(»!i  of  the  liea<l  and  juHiltices,  convalesce  nee  nsually 
takes  place  within  a  few  days ;  only  rarely  tloe^s  the  condition  become 
chronic,  Pernianeut  coutractinn  is  due  to  fibrous  dei;:eneration  folltjw- 
injLj^  myositis,  ami  is  a|»t  t<»  develop  after  acute  infections  diseases,  such 
iLs  scarlet  fever,  measles,  typlnnd^  or  sy jihilis.  The  diat^uosis  of  t(U'ti- 
collis  rhenmatica  is  ea-sily  made,  as  the  clinical  picture  is  characteristic, 
and  in  the  type  produced  by  rayositia  the  history  will  prevent  con- 
founding!;  with  typical  muscular  wry  neck, 

yturof/mlr  rfiittni^'iititt  may  be  prf>dnced  by  iXfflex  action,  spasm,  or 
pjinilysis.  R*^flex  torticollis  is  nbscrveiJ  esptM-ially  in  iicutc  inflamma- 
tory painful  processes,  such  as  deep-seated  suppumtiou  and  absC4:*ssed 
when  the  patient  tries  to  diminish  tension  on  the  inflametl  tissues 
by  turning  the  hetul.  In  these  eases  the  contraction  is  frequently 
secomlary  to  din^'t  irritation  of  the  must^le,  wdiich  has  l>ec<rnie  inflamed. 
Spastic  torticollis  bet^lns  as  clonic  contnictions  of  the  sternoniastoid 
produced  by  irritation  of  the  accessorins  (neuritis,  meningitis,  tumors), 
or  by  ceutnil  disturbances  in  the  liead-rotating  region  of  the  cerebral 
cortex  (de  tiuervain)  sometimes  due  to  general  neuroses,  Vi-ry  rarely 
wry  neck  is  due  to  paralysis  <if  the  sternoniastoid,  which  in  turn  is  a 
paralysis  of  the  accessf>rius.  The  healthy  muscle  of  the  other  sitle 
acquires  the  balance  of  power  and  pulls  the  brad  to  that  side.  Paraly- 
sis of  the  nerve  may  be  protlnce^l  i>y  centnd  or  |>eri[ifieral  causes. 
Amon^  the  latter  may  he  mentiuned  injuries  to  the  n(^*k,  iiillanmiatirm, 
tumors,  rmd  alfections  of  the  vertelu^.  There  is  usually  no  ilifiiculty 
in  making  a  fflitf/noAht  in  the  ncnrof/entf'  type.  The  trcitment  of  reHex 
torticollis  is  the  treatment  of  the  disorder  that  ^rtive  rise  to  it.  It  has 
l>een  attem|>te<l  to  prevent  the  clonic  and  tonic  sjiasins  \\y  nperatirui, 
especially  by  resection  of  the  spinal  accessory  nerve,  and  recently  by 
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division  of  the  sternomastoid  and  other  muscles  taking  part  in  the 
spasm.     (Kocher,  de  Quervain.) 

Typical  wry  neck  may  be  differentiated  from  that  occurring  in  the 
course  of  cervical  Pott's  disease  by  careful  examination.  Aside  from 
the  history  and  absence  of  rotation  of  the  chin  to  the  opposite  side, 
the  characteristic  symptoms  of  vertebral  inflammation  (neuralgic  pains, 
pain  on  pressure  over  the  affected  vertebrae,  stiffness,  and  swelling) 
will  enable  a  correct  decision.  The  differential  diagnosis  between 
rotation  subluxations  of  the  cervical  vertebrae  is  more  difficult  because 
the  position  of  the  head  corresponds  to  that  of  typical  wr\'  neck. 
Nevertheless  consideration  of  the  origin  and  the  presence  of  other 
signs  of  injury  will  probably  always  lead  to  a  correct  diagnosis. 

Syphilis  of  the  Sternomastoid. — ^Of  the  muscles  of  the  neck,  the 
sternomastoid  is  about  the  only  one  affected  by  syphilitic  changes. 

Symptoms. — The  disease  is  manifested  either  as  diffuse  sclerotic 
myositis  or  more  frequently  as  a  gummatous  swelling  which  begins  in 
the  interstitial  tissue.  Nodes  of  considerable  size  develop  with  corre- 
sponding disappearance  of  the  muscle-substance.  After  some  time 
these  masses  coalesce  and  break  externally,  producing  ulcers.  They  are 
usually  situated  in  the  lower  third  of  the  muscle  and  are  not  infre- 
quently symmetrical,  and  as  long  as  they  are  confined  to  the  muscle 
they  produce,  as  a  rule,  no  disturbance  of  function  and  are  not  painful. 

Typical  observations  have  been  reported  by  Bramann,  Dunn,  Gutt- 
mann,  Eger,  and  Honsell. 

Treatment. — Treatment  consists  in  administration  of  potassium 
iodide,  the  favorable  action  of  which  confirms  the  diagnosis. 


DISEASES  OF  THE  HYOID  BONE. 

Fractures  of  the  Hyoid  Bone. — Fractures  of  the  hyoid  are  very 
uncommon,  for  the  bone  is  but  little  exposed  to  out**ide  forces  and  it  is 
very  elastic  and  movable.  The  break  may  be  produced  by  direct  or 
indirect  violence.  In  the  first  class  of  cases  the  body  of  the  bone  is 
usually  affected ;  in  the  latter  cases  the  horns  are  pressed  together 
laterally  or  spread  apart  by  being  forced  against  the  vertebral  column 
and  break  off.  Direct  fracture  may  be  due  to  a  fall,  a  blow,  or  to 
hanging ;  indirect  fracture  is  produced  by  strangling  especially.  There 
is  usually  considerable  displacement  of  the  fragments,  which  may  lead 
to  injury  of  the  pharyngeal  mucous  membrane. 

Symptoms. — Tlie  symptoms  are  characteristic.  At  the  seat  of 
fracture  there  is  violent  pain,  which  is  increased  by  movement  of  the 
bono.  Swellinji^,  interference  with  swallowing  (dyspliajria  valsalvse), 
diflicuky  in  tulkinj^,  dyspno-a,  an<l  a  tendency  to  cough  arc  also 
present.  Injury  of  the  ])harvne:eal  mucous  nicrnhranc  and  hh-cding 
from  the  moutli  may  occur  as  a  result  of  (h'splaccnicnt  of  the  great 
horn. 

Diagnosis  and  Treatment. — The  diagnosis  is  easily  nia<h'  hy  bimanual 
palpation,    which  at  times   detects    crepitation.      Keplacement    of   the 
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fragments  Is  ac^fniplLshetl  in  the  same  way  by  pressure  from  within 
oat.  ^y  inHiiHUiliziitiun  fjf  t\\v  heat!  Jirid  iiL'ck  !>y  meiiriH  of  exttiusiou 
or  with  a  fetiif  collar  the  fragments  of  the  bone  ure  kept  in  i»lnee  until 
they  unite.  When  there  \a  nuirked  ilirtieulty  in  swji  I  lowing,  it  muy  Ije 
net^easaiy  to  use  a  .st-omach-tube,  aud  tlyj^pncEa  may  demand  trache- 
otomy. A  callus  develops  as  a  rule  during  the  prooetss  of  healing. 
Noble  in  one  eiise  was  nbiiged  to  excise  the  gi*eiit  horn  uftiT  a  few 
weeks  boeau-se  of  laek  of  uuiim,  the  patient  being  annoye<l  by  a  tieu- 
sation  as  of  a  sul)stine.e  sticking  in  hi-^  throat. 

Inflammations  of  the  Hyoid  Bone.^ — Stetter  rojx>rta  a  «ise  of 
primary  acute  [»crlostitis  of  the  hyoid.  A  painiiil  abscess  alwmt  the 
size  of  a  walnut  ilcvcloped  over  the  body  of  the  hyoid  i'ollowing  injury. 
After  this  liad  been  incised,  the  bone  was  seen  to  be  bare  of  perioa- 
tenm  and  very  roLigh  (recfivery.)  Ullnianu  recently  repirted  a  case 
of  caries  of  the  hyoid  with  subsequent  fistula  in  a  man  aged  forty 
years.  The  listula  remained  aft«r  incision  of  a  small  abscess  on  the 
right  side  of  t!ie  neck  four  years  previously  ;  the  necrotic  |M.>rtit>n  of 
bone  was  rejected.  Syphilis  is  rarely  manitestLil  in  the  hyoid  iKine. 
Elliott  observed  5  such  «ises  which  had  marked  jmin  on  swallowing 
or  speakinj^,  i>r  whenever  tlie  head  and  net^k  were  ynddeuly  moved. 
These  symptoms  were  found  to  be  due  to  one  or  more  periosteal  Ufnles 
of  the  hyoid  alone  or  associated  with  chondritis  of  the  thyroid  (jarti- 
lag«. 

Tumors  of  the  Hyoid  Bone.^Only  2  cases  of  primary  tumor  of 
the  hyoid  are  re|>i>rt.cd  in  the  literature*  In  one  case^  oix^nitiMl  on  by 
Mckel,  a  chondroma  with  cyst-formati"Mi  developed  on  the  surface  of 
the  great  horn.  This  growth  wils  aUiut  the  size  of  two  fists  and  was  in 
close  relation  witli  the  large  vessels  of  the  ne^'k.  There  was  inlerfercnoe 
with  swaUowing.  It  was  excised  with  diiiicnlty  after  resection  of  the 
great  hf>rn.  The  patient  dii^i  one  week  afterwanl  from  secondary  hem- 
orrhage. A  second  observation,  recently  published  by  Spisharny,  wlis 
the  ease  of  a  man  ngt^l  twenty-five  years,  with  a  tumor  about  the  size 
of  a  hen's  i}g'^  that  had  gnKhially  develo|K'd  (hiring  the  last  five  years 
and  given  rise  t<>  markeil  hoarseness  and  ilifliculty  in  swallowing.  This 
was  a  chondroma  on  the  inner  side  tif  tlie  right  greater  cornu,  which 
pressed  upon  the  lateral  wall  of  the  pharynx  and  jiushed  the  thyroid 
cartilage  to  the  lelL     Excision  was  followed  by  complete  recovery. 


CHAPTER    II. 

INJURIES  OF  THE  NECK. 

IKJUBIES  OF  AATEBIES  IN  THE  NEOK. 

Symptoms. — The  chief  symptom  of  arteriul  injuries  in  the  neck  is 
hemorrhage,  which  may  be  external,  internal,  or  intercellular.  When 
there  is  an  extensive  incised  external  W(mnd,  the  hl<KKl  of  an  artery  is 
usually  |)ourtHl  out  through  the  iiicisi<»n.  If  an  a(lj<»ining  cavity  is 
oiH'iied  at  the  same  time — for  instance,  the  trachwi,  or  the  pleural 
cavity — a  p<»rti<>n  of  the  bhKKl  may  flow  into  it.  Hemorrhage  takes 
place  into  the  tissues  when  the  skin-wound  is  very  small,  or  is  occluded 
by  a  clot  or  a  foreign  IkxIv,  or  when  the  artery  afl'ecteil  is  at  a  consid- 
erable distance  from  the  external  wound,  as  in  a  wise  of  stabbing;  and, 
finally,  if  the  wound  in  the  vessel  has  l>een  pnKluced  by  some  force  act- 
ing from  within,  such  as  results  when  a  vessel  is  punctured  by  a  frag- 
ment of  l>one,  f(>r  example,  the  clavicle  or  first  rib. 

Injuries  to  arteries  are  most  frequently  phkIucimI  by  stab-  or  gun- 
shot-wounds. In  incistnl  wounds,  made  for  suicidal  pur|K)ses,  the 
vessels  usually  e-'i«i]K'  the  knife  because  the  trachm  and  wsophagiis 
are  ren(lere<l  ])rominent  by  extension  of  the  head,  an<l  the  vessels  are 
])usht*d  back  and  escajK'  on  account  of  their  elasticity.  The  lumen  of 
the  vessel  may  be  0j>entHl,  due  to  erosion  of  the  wall  by  surrounding- 
pus  or  as  th(?  result  (►f  softening  produced  by  ra rcinomatous  or  sarco- 
matous degeneration. 

Tlie  amount  of  the  hemorrhage  de]x»nds  on  the  kin<l  (►f  injun',  the 
]>osition  and  extent  of  the  wound,  and  whether  the  bliHiling  is  primary 
or  s(H'on(hiry.  In  incised  wounds  and  stabs  the  ])nniary  hemorrhage 
will  demand  most  attention.  It  is  most  marked  when  the  vessel  is 
c<»m|)l(*t('ly  M'vertKl,  but  may  be  (^►nsidenible  in  crises  of  partial  se])a- 
nitif»ii.  if  the  dire<'tion  of  the  wound  is  transverse  or  <liag(maK  the 
blee(liriir  may  be  excessive,  IxK-anse  in  t]i«  <e  eases  tlie  oneiiing  usually 
g:ips.  In  any  event,  anaMiiia  may  <-an<e  death  within  a  few  mimites. 
With  -mall  wnun<l-,  espeeially  loiiiriindinal  ones,  the  primary  blee<ling 
not  intVe<jnently  eeax's  spontane<)ii>ly,  Inr  tlie  soeondarv  weakness  ((f 
the  heart's  aetinn  is  fnlhiwcd  by  <limini->he(l  l)l«MKl-j)re>sure,  which  is 
in-ntlieient  to  drive  the  blnod  thmnuli  the  >niall  tear  in  the  vessel.  In 
these  <-a-<'S  the  w«)ninl  in  the  vessel  is  n-iially  el(t-.r<l  by  a  thrombns. 
A  small  exte?-nMl  wtMind  especially  liiNor.-  this  condition  becau.-e  pre>s- 
nre  of  the  intercelhilar  luematoma   on  the   injured    ve>s(  1  help-   to  >t<»p 

the   llow   <»i*  III 1.      In    thi-    way   <*omplete   rec<»very  m:iy   take   ])lace, 

althoML'"h  there  i-  alway-  <lanL:«'r  <»t*  secondary  hemorrhage,  tormatioii  of 
aneuri>m,  and  -nppuratioii  of  the  luumatoma. 
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Secondiirv  lirninrrha^e  may  tiiko  plurt-  in  thf  first  few  days  after 
the  injury — u.^uiilly  al'ter  the  tiftli  day,  SHmftiiiRS  uftt-r  tht*  eighth  nr 
tenth  <»r  even  the  t'numwnth  day— anil  may  octnir  once  m-  ri-pcatedly. 
Bh^^ling  of  thirt  »»rt  may  cauK'  the  tleatli  of  an  individual  8iinjH»,st*cl  tt^ 
ho  i>ut  <tf  tlaii^T.  The  «ui8e  of  this  liein<»rrhjige  is  liMiseniii^  of  the 
thnutiljiis  wittiin  the  vessel.  'Jliis  in  tnrii  takes  phiee  un  aec^ount  of 
the  in(Teiisiiig  hlrKMl-pressnre  after  the  initial  shctck,  Tnictioii  on  the 
ves^sel  due  to  restleissness  of  the  jmtient,  aiul,  finally,  stjl'tening  followinti^ 
»*uppnnitive  pn>eess€\Sj  may  have  the  same  etfect. 

Sei'ondary  hemorrhage  plays  a  major  part  in  irunslirtt- wounds  wliere 
the  i>riTnary  flow  is  ofb-ii  itisipiitiejnit.  Ks[>eeially  in  t-^ises  in  wliieh 
an  arteiT  has  hecn  eonipletely  dividttl  by  the  projeetite  theiie  exists  tlie 
p»*isihility  that  the  crnshe<l  ends  may  retract  within  the  siieath  an<l  that 
the  intinia  may  W'ome  rulle^I  up.  The  lumen  is  then  fH.'ehii!eil  by  a 
clot.  8ei3ondary  iieriinrrlnige  oeeurs  on  the  eiirhth  or  tenth  ilny  when 
the  necrotic  ]K>rtion  of  the  vessel- wall  H'paiiites. 

DiaffnosiB- — Since  treatment  depends  on  tletermining  tlic  extent  and 
kind  of  injury'  to  the  vessel,  it  is  important  to  make  an  aecnrate  diag- 
nosis. In  practice  tliis  is  f>ften  acconi[Kniii'fl  hy  ^^vvnt  or  even  insnr- 
mountiible  difficulties.  Two  |>oints  should  be  settled  :  tirst,  whether 
the  l>ieeding  is  arterial  or  venous,  and  then,  which  vessel  is  injure<l, 
Althouj^h  imrne<liately  after  the  iujur\'  it  is  easy  to  <letermine  whether 
the  hemorrhage*  is  venous  or  arterial,  it  may  be  flillicult  or  impossible 
to  decide  this  when  some  time  has  iiitervene<l  and  primary  hemorrh:in;e 
has  stopped.  Owing  to  cardiac  wwikness  the  lilood  flows  out  slowly 
and  continiKmsIy  fmru  the  wound  atnl  has  a  dark  color,  so  that  its 
character  is  that  of  venous  heraorrhjige  in  spite  of  injury  t-o  an  artery. 
The  diairnosis  in  these  eises  must  de[>end  on  the  liiston^',  which  fre- 
quently dues  uiit  ijive  the  desired  intormation,  on  the  extent  of  the 
swelHnfx  pr<iduceil  by  the  intercellular  htematonia,  and  tlic  tnvndition  of 
the  pulse  in  the  termir»al  brauehes  of  the  artery  supp^Jsed  to  be  injure^!. 
Umler  certixin  eircumstiuices  the  presence  of  Wahl's  symjytom  may  l>e 
of  importance.  There  is  a  rubbiu*^  or  lilowinij  murmur  present  at  the 
seat  itf  injury  synchronous  with  the  hearl-beat,  heard  only  when  the 
vessel  is  partinlly  severed  and  absent  when  it  is  com pletely  divided.  In 
some  cases  a  dia^iosis  C4m  be  made  only  by  inspecting  the  anatomical 
conditions  after  enlar^iui^  the  wound.  The  difficuhy  in  aecnratcly 
locatinti:  the  injury  varies,  and  is  depenflent  chirfly  on  the  topofjrapliy 
of  the  atfected  rcLdou.  For  this  reason  the  dithculties  in  the  upjxT  and 
lower  triangle  of  the  neck  may  l>e  greater  than  m  the  middle  one.  An 
im]x»rtant  symptom  is  absence  of  the  pulse  in  the  pcriplieral  branches. 
In  injuries  of  tiie  carotid  abscuee  of  the  temporal  pulse,  and  with 
injury  to  the  subclavian  absence  of  the  radial  jailse  will  Ik?  found.  It 
must,  hoNvever,  be  taken  into  considenition  that  collateral  circulation 
adjusts  itself  within  a  few^  hours  ;  and  tliat,  on  the  other  hand,  there 
may  be  no  pulse  un  aeeomit  of  marked  anaemia  or  because  the  peripheral 
circulation  has  heou  disturbeil  hy  pressure  of  the  intercellular  luema- 
tomn. 
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Prognosis. — The  progiiosiri  varies  in  different  case8,  and  is  dependent 
on  the  size  and  ini|>ortance  of  the  artery  affected,  and  on  the  extent  of 
the  injurv'  as  well  a^  on  the  post<ibility  of  obtaining  rapid  aid.  It  is 
also  greatly  influenced  by  the  treatment.  Even  after  most  complicated 
injuries  recover}'  may  be  possible  pmvided  surgical  interference  is 
pr()ni])tly  extended.  In  a  case  recently  rejx>rt«l  by  Thomas  both 
carotids  and  jugular  veins  of  one-half  of  the  neck  were  ligated  in  an 
inciscKl  wound  (suicidal  attempt),  and  although  at  the  same  time  the 
adjoining  muscles  and  nerves  (vagus,  sym|)athetic,  hy})oglossus,  brachial 
plexus)  were  completely  or  partially  severed,  complete  recovery  took 
place. 

Treatment. — Injury  to  organs  in  the  neck,  especially  to  the  vessels 
and  nerves,  is  not  necessarily  fatal  if  it  is  possible  to  prevent  secondary 
effects,  the  most  imi)ortant  of  which  is  hemorrhage.  The  fate  of  the 
woundeil  individual,  therefore,  is  dei^endent  upon  the  promptness  with 
which  aid  can  be  given. 

If  a  i)hysician  is  present  at  the  time  the  wound  is  inflicted,  or 
arrives  within  a  short  time  afterwanl,  his  object  should  be  to  stop  the 
loss  of  blwKl  as  completely  as  iK)ssible.  This  is  l)est  done  by  pressure, 
and  if  p<.>ssible  by  direct  pressure  u})on  the  vessel-wall  by  a  finger  in 
the  wound.  Digital  comp^»s^ion  should  be  continued  until  the  hem- 
orrhage can  be  definitely  stopped  in  some  other  way.  If  it  is  impera- 
tive to  transiK)rt  the  patient  immediately  to  a  hospital  for  the  purpose 
of  o])erating,  then  the  task  of  the  physician  l)ec<.)mes  very  difficult,  and 
a  firm  prt»ssu re-bandage  or  com])res«*ion  ujK>n  the  vessel-trunk  near  the 
wound  must  Ik»  substituted  for  digital  pn^ssure. 

When  a  physician  reaches  the  patient  some  time  after  infliction  of 
an  injur\',  ])riniary  hemorrhage  has  usually  c(«sed  owing  to  cardiac 
weakness.  In  such  case  the  wound  may  be  packeil  after  it  as  well  as 
the  surroundings  have  been  thoroughly  disinfwted.  A  pressure-band- 
age is  next  apj>lied.  In  view  of  the  ]K)ssibility  that  only  a  small  tear 
in  the  arterial  wall  may  Ik»  present,  which  will  heal  spontaneously,  it 
is  justifiable  to  i)ostpone  interference.  This  condition  is  of  rare  occur- 
rence, however,  and  as  the  ])atient  is  usually  exposed  to  life-endan- 
gering complications  (secondary  hemorrhage,  formation  of  aneurism, 
suppuration),  it  is  l)est  to  o])en  up  the  injured  region  fr<K'ly,  determine 
the  extent  of  the  wound,  and  stop  tlie  hemorrhage  al)S()lutely.  In 
marked  anfemia  intravenous  injei'tion  t»l*  suit  solution  should  be  given 
belore  the  operation  and  no  an:e>thetie  administered. 

TIk'  eustomary  nietlKnl  of  stoppin«r  hemorrhage  is  doul>l<»  lig:ition  in 
hro.  This  may,  however,  be  <lifiienit  or  even  impossible  on  aeeount 
of  exten>ive  infiltnition  of  the  tissue's  with  blond,  deep-seated  })osition 
<>f  the  ves>el<,  an<l  dilli<Milt  anatomieal  relation-.  At  time<  it  may  Ix" 
}>est  to  s<'jireh  for  the  main  artery  an<l  eompn-.-s  this  t<'mporarily.  m>  as 
to  be  ablo  to  locate  and  tii'  tin*  injured  vessel  without  interfrrinu"  hem- 
orrhage. It  is  a<lvisabl<'  t()  make  a  large  inei>ion  in  tlir  .-kin  lor  the 
purpose  of  exposing  thoroughly  the  field  of  (»peration.  When  eom- 
])lete  oeelu-i<>n  of  the  injured   ve-sel  involves  direet  danger  to  lite,  or 


when  it  is  dosi ruble  t<»  preserve t*  the  vessel  if  possible,  then  suture  of 
the  arterial  wall  may  be  performed. 

Detailed  Description  of  Injuries  of  the  Mam  Vessels  in  the  Neck. 

Subclavian  Artery. — Injury  to  this  vessel  is  uncommon,  for  it  is 

c<ivered  b^'  tlie  cullar-hone  and  the  stern omastoid  ami  ^x"eu|>ie^?  a  veTy 
protected  position.  The  chief  iiijuricj^i  are  stalj-  or  giuishot-wouuds 
where  the  instrument  or  the  ball  lias  penetrated  above  the  clavicle 
or  l>elow  in  the  iiifrafk^-icuhir  fcyssa.  Complications  are  frequently 
present  on  atxir>unt  of  injury  to  tlie  neigliboriug  organs.  In  13  casea 
re[K>rteil  by  Rotter  the  vein  was  injured  tive  times,  the  nerves  tuiee, 
and  the  pleum  throe  times.  In  rases  of  gunshot- wound  the  clavicle 
or  first  rib  may  ht»  extensively  splintennl. 

Prognosis .^T he  pnjgnmis  is  unfavomble.  Most  of  those  injured 
in  this  way  suceiiml*  at  once.  Of  the  L3  cases  reported  by  Rotter,  (J 
livc^l  where  no  secondary  humnrriiagc  appeared  after  cessation  of  the 
primary  bleeduig ;  however,  they  ilevelojwd  aneurisms  which  caused 
deatli  in  1  wise  ami  h»ss  of  function  <>f  the  arm  on  that  side  in  the  other 
5.  Of  the  other  7  cases,  secondary  hetnorrhage  with  tutul  result  Ujok 
place  in  6,  and  in  only  1  case  did  comijlcte  rec^>very  follow  double 
ligation. 

Treatment, — ^The  treatment  consist.s  in  double  ligation  of  the  vessel 
at  the  seat  of  injury*  This  is  difficult,  and  at  times  possible  only  after 
resection  of  the  clavicle.      (See  below.) 

Vertebral  Arterj*^ — This  artery  may  l>e  injured  anywhere  in  its 
course,  but  most  frec^uently  at  the  level  of  the  atlas  or  between  this 
and  the  occiput.  The  external  wound  therefore  is  usually  below  and 
behind  the  mjistoid,  beneath  the  lobe  of  the  ear,  or  at  the  na[je  of  the 
neck. 

Diagnosifl. — The  diagnosis  is  especially  difficult  if  the  injury  is 
neiir  the  origin  of  the  ai'tery  below  the  carotid  tubercle,  because  it  is 
often  impossible  trO  differentiate  l>etween  hemorrhage  from  the  carotid 
artery  *m  account  of  the  prtfximity  of  this  vessel.  Valuable  informa- 
tion may  he  obtainetl  by  pressing  lirst  below  the  sixth  cervical  ver- 
tebra anil  then  al>ove  the  same.  If  in  the  latter  case  the  hemorrhage 
ceases^  then  the  How  must  be  from  the  c^irotid ;  whereas,  if  it  stops  in 
the  former  ease,  it  may  come  fR>m  the  vertebral  artery. 

Prognosis. — The  prognosis  is  unfavorable  :  first,  l>ccause  (»f  the  diffi- 
culty in  exp4isiug  the  seat  of  hemorrhage  ;  secondlvj  because  of  the  fre- 
rpicney  of  complicating  injuries  to  the  vertebne  and  spinal  cor«l ;  and, 
finally,  on  account  of  the  danger  of  meningitis.  Only  4  cases  of 
recovery  are  reported  out  of  41  collected  by  Ki'ister. 

Treatment.^The  indicatifms  are  tci  ligate  the  artery  in  loco.  This 
freipiently  cannot  be  done,  and  the  vessel  must  be  exposed  before  its 
entmnce  into  the  bony  enual  and  tied.  At  times  it  may  be  |>ossible  to 
ex[K)se  the  sf^at  of  injury  and  tic  the  arti>ry  tiere  after  compressing  the 
vessel  temporarily  before  it  enters  the  Ibramen  of  the  sixth  vertebra. 


lJ 


44  INJUMIE8  OF  THE  NECK. 

Carotid  AlUrj. — The  oommon  carotid  is  the  vessel  most  fre- 
quently the  seat  of  injury.  In  suicidal  attempts  the  artery  is  usually 
Hcvcred  transversely  at  about  the  level  of  the  tliyroid  cartilage.  This 
iH  followed  by  hemorrhage  which  terminates  fiitally  within  a  short 
time,  cHpecially  if  li£^endangering  complications  of  neighboring  organs 
arc  present  The  vessel  alone  may  be  injured  in  stab-  and  gundhot- 
wouiidH;  as  well  as  by  operative  interference,  particularly  during 
cxiimon  of  adherent  tumors.  Finally,  the  wall  may  be  eroded  by  pus 
or  by  malignant  growths.  In  the  latter  case  only  partial  solution  of 
continuity  is  present,  and  it  may  be  possible  to  stop  the  hemorrhage  by 
prcHHure-bandages  or  the  bleeding  may  cease  spontaneously. 

Injuries  to  the  external  or  internal  carotid  are  uncommon.  They 
are  usually  produced  by  stab-  or  gunshot-wounds  below  the  angle  of 
the  jaw,  although  the  internal  carotid  may  be  opened  from  the  pharynx. 
The  diagnosis  of  the  seat  of  injury  and  the  application  of  a  double 
ligature  are  difficult  on  account  of  the  anatomy  of  this  region,  and 
at  times  it  may  be  necessary  to  ligate  the  common  carotid. 

UaAnOH  OF  A&TEBIE8  IN  THE  NEOE. 

Ugation  of  the  Oomnum  Oarotid.  (Fig.  ll.>--At  the  Laitl  of 
tbe  Oricoid  Oartilage.  (Cooper.) — ^The  skin  incision  is  made  along  the 
inner  margin  of  the  stemomastoid  from  the  level  of  the  upper  margin 
of  tlie  thyroid  cartilage  downward  about  6  cm.  The  head  is  strongly 
extended.  After  separation  of  the  platysma  the  stemomastoid  is 
ex)K)sed  and  retracted  outward,  taking  care  to  save  the  superficial 
veins.  The  depressors  of  the  hyoid  bone  and  the  thyroid  gland  are 
then  pulled  toward  the  median  line,  and  the  omohyoid  is  depressed. 
The  vesHcl-Hheath  is  exposed  in  this  way  and  careAilly  opened  after 
dissecting  off  the  descendens  cervicalis  as  it  runs  downward  on  the 
artery.  In  the  common  sheath  the  artery  is  to  the  inside,  the  internal 
ju<i:ulur  vein  to  the  outside  and  superficial ;  the  vagus  lies  between  and 
behind.  The  sympathetic  nerve  lies  behind  the  common  sheath.  The 
artcr\'  is  separated  carefully  with  a  curved  blunt  dissector  or  director, 
always  l)eiirinfr  in  mind  the  surrounding  structures.  The  ligature  is 
ap])litMl  <n)!n  the  outer  side. 

Koflior  exix>ses  the  artery  by  a  transverse  incision  at  the  level  of 
the  erieoid  «irtilage  across  the  anterior  margin  of  the  stemomastoid. 
AfttT  exposing  the  muscle  and  retracting  it  to  the  outer  side,  the 
onu>hyi>id  will  be  seen  running  upward  and  inward.  The  arterj*  will 
\h^  found  in  the  angle  formeil  bv  these  muscles. 

Between  the  Heads  of  the  Stemomastoid.  (Zang.)— The  interval 
U'tWivn  the  sternal  and  clavicular  portion  of  the  stemomastoid  is 
cxposiil  hv  an  incision  alxMit  ")  or  G  cm.  long,  reaching  to  the  clavicle. 
The  iH>mni(»n  jugular  vein  thus  cxposetl  is  retracted  outward  with  the 
clavicular  ]H»iti()n.  The  sternal  iK>rtion  is  drawn  to  the  inside  with 
tlh'  stcrn<»hyoid  and  stern* ahyndd  muscles.  The  artery  may  now  be 
seiKiRitetl  from  the  vagus  and  ligated. 
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Surgical  Relations  of  the  External  Carotid,  Lingual,  Facial, 
Occipital,  Subclavian  and  Transverse  Cervical  Arteries. 
(Kocher. ) 


A,  cArotId  Artery  ;  V.  7.,  jugnlar  vein ;  M.  rt,  Bternomutoid ;  M.  o.,  omohroiil ;  (,  ».,  superior  thy- 
roid artery;  A^,  nypo^oual  nerve:  Ui^  th.,  ihyroiil  gland:  01.  m.,  submaxillary  gland. 

supply  of  arterial  Hood  fn»ni  a  vit:il  nrtj-an.  The  i'ikie  nf  an  iTnlividiml 
tlepeuds  upon  tlic*  rapidity  with  which  collatera]  circulation  is  cstab- 
ItshfHl,  Conditions  uw^^ssniy  for  a  fiivoraWe  result  are,  first,  the  exist- 
once  of  abundant.  anastoni<fS<^s  of  tlie  peripheral  liranches  ;  andj  secondly, 
the  ea(>a*^ity  of  these  vessels  tf>  distend  sufficiently. 

1,  After  exclusion  of  one  side  the  section  of  brain  supplied  by  tiie 
common   carotid  inav  receive  its  blood  from  the  carotid  of  the  other 
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tliroa^h  the  orcnmimiflui^  anterior^  throci^  die 


tllffQ^gfa  the 


aody  fimDja 


of  <&tribiitioo  of  Ike  lasted  veied  tlmMi|^ 
iim  terminal  bruiciies  of  the  external  carciddfl.     A  •onnal  devdofi- 
■Hit  of  the  code  of  Wttkglow  is  of  canliittl  iapofftuiee  lor  i>JI«tnrfj 
einsJatiott,  and  lack  of  clervlo|MBeiil  in  die 
which  is  not  aneomawOy  mar  result  in  diffictiltr. 

2.  The  eafadtj  of  veeeeb  to  dl^teoii  rapidly  and  perfbna 
foortirfQ  is  dependent  on  their  eJaaticitT.     Aor  mocAd  dianpe  whirfa 
diminisbefe  the  eiastadtr,  espadalhr  aiterial 
pover  of  dilatatioo  to  a  grester  cnt  less  dtgimu    Tins 
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MknoldClnri 


(Pixabeufi 


Mppovted  bjr  the  &fi  that  thr  great^t  namber  of  recoveries  after 
of  tlieeamcid  take  plare  in  yoothfbl  indiTiduals.  The  per- 
«f  aioftalitf  iiir.ff»,aoM  with  increasing  age;  and,  ftirtherniMre^ 
|]|gBlioo  peffetmad  in  cnaei*  of  oenimlg^  in  which  the  vet^^k,  generullir 
qienlniME;  at*  normal^  iktmn  the  lowest  <leath-rate  (3  per  cent.).  Sut- 
ficMl  Morid^jfijiimfR  and  arh-qrmttf^  supply  of  hkiod  are,  of  cciurse^ 
Mwnrial  tfW  Ika  A^faptnt  of  i»4ktpnil  dreulatiou.  Where  these 
oonditioMi  wn  iihaiPt  ia»  iir  mcance,  ft  allowing  ^p-eat  li^^  of  blood 
— the  dbn([per  of  UfpKtitm  m  iiinwdliitblv  inrreased.  The  death-rate  of 
li|ption  i«  isi>rf*myiindii>|g!y  h%lMT^-54  per  cent.,  according  to  the  sta- 
of  Pik, 
Aa  urtlii  oclicr  hrpt  rta^eU  of  the  body,  sty  with    the   common 
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carotid,  tlie  ilisjigrcwiljlt?  rostilt.s  of  ^iKlilcn  oi"«'liisinu  may  be  lesseticd 
arjci  the  tk'veluptjient  uf  collat^iiil  cii-culatioii  favored  by  jirevioits  com- 
pression. Tiiis  fact  is  also  borne  out  by  the  experieiiee  tliat  the  resulta 
t.tf  Htratioii  in  the  tivatmeiit  uf  iinetirisni  are  relatively  favonible  (Ul 
per  eent.  mortality,  Pilz)  where  digital  roinpression  lia?^  Ixx-n  previously 
apfjlieil.  The  same  hMs  true  m  excisicjii  of  tumors  (20  per  ii^'uL) 
wliere  the  vessel  has  been  subjc^'tetl  to  considerable  pressure  for  a  long 
time. 

Fki.  13. 
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Submaxillary  n^gion  :  .\f.  ramus  of  law;  .V,  mnsseUT;  am,  submaxlUfiry  yJand  :  t',  plRlyBm&: 
mh,  iTjylohyuid  ;  a.*?,  hy^K'l'^sus ;  d'.  tenaon  of  dipistric ;  d,  jx^tfdor  tM.-H>'iJiuigii»trlc;  //,  body  of 
hyc»id'bonc  ;  ft,  great  eormi  of  hyoid;  *ft,  »UTniohyt)i<] ;  oft,  <irnr»hyoid ;  lA,  Uiyrohyoid  loiight  to 
be  lui  deeper  plane):  Jji,  superior  laryiiceal  uerre;  /.superior  thyroid  artery;  J»  llagual  artery; 
A  facial  ftrlery  ;  cr,  external  carotid  ;  ri,  Internal  earoild ;  j>,  external  jugular  ;j»,  Internal  jugular; 
hffp,  hypoglcMwal  nerve;  pA,  jj/f,  constrictor  <»f  ffharynx.    (Farabeuf.j 


In  each  individual  etist^  the  oooditions  governing  collateral  circula- 
tion can  never  be  absolutely  known  l>efore  openiti<in,  and  the  prognosis 
must  ahi^ays  be  gnar4le<l.  Fjigation  should  be  done  only  after  careful 
consideration  t*i'  all  related  factors  and  in  the  presence  of  a  |Kjsitive 
indication.  Tlie  danger  is  expressi^d  in  the  following  statistics  :  Pilz, 
in  I8tj7,  cttllcctetl  600  teases  of  ligation  of  the  carotid  Ixdonging  to 
the  pre-antise]vtic  era:  319  (53  per  cent,)  of  these  recovere*!,  259  (43 
per  cent.)  resulted  fatally^  and  in  22  tlie  result  was  not  given.  If  29 
cases  are  diHiuctcd  in  which  death  was  due  to  other  causes,  the  mortality 
remains  38.3  per  cent.  In  1880  Pilx  cnllectetl  914  cases,  with  a 
death-rate  of  39  (8  per  cent).  I^efort  placed  I  he  death -mte  at  43 
per  cent.,  based  on  435  observations  io  Fnmce.  Finally,  70  cases 
belonging  to  the  aseptic  era  were  collected  by  Zim merman n  from  1885 
to  1891  ;  31  per  cent,  of  these  died  as  the  result  of  ligation.  In 
about  one-third  t>f  all  the  cases  therefore  an  unfavorable  result  is  to  be 
expected. 

This  large  deiith-rate  is  explained  by  disturbances  of  nutrition  in 
the  cerebral  hemispheres,  and  autopsies  nn  the  human  being  as  well  as 
experiments  on  animals  (especially  by  Van  Nees)  show  that  in  the 
regions  of  the  liniin  deprived  of  their  circulation  processes  of  softening 
take  place.     The  latter  are  of  two  types  :  white  ischiemic  nccmsis  and 
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*.  t.i.  i.-.:i-r.:.:i  r  tT>-  r«^!.»n  of  the  bniD  crffi&cttd  bv  chrnobiiiifi^  «^r  bv 
^;....«'i'.  tr:..-.iir.  .f  rr>r  fjtrripiiKrrai  bnul£ike^.  Fi:4I*>«io^  tkk  tbeiv 
:«■•  '•.  r«  ..r  ^T'^^^i'"^  'ikfiriCK^nu.-o  ••f  the  tin?<K>.  which  i«  dnnged  to  a 
jT.-.*'-".  .<■■-  .r-'u^.  fi»-ii  'T  jrll'iW  -ofteoio]?.  md  the  other  hand,  ocoonr 
\-  J".  i..jt'r.-.!:i  i:-  L-ri/Tiar*^!  with  v^n«<L-  i><isc!i<i*n.  capflkrv  hemor- 
.•'.Si-./'-  i.-.i:  -nr-.-r^iiiri'ir.  into  xxjh  tLwiK>.  ThL*  fonn  t  more  frequent, 
i.-.i:    '  ;..  r  -.ii-H^^irrw  x«nocuti^i  with  o-mplete  » 
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:p..-:!r.-  f.f>:  brain-' fiariirfrri  in  th»^  fMlI'iwing  way:  Owing  to 
:..'.-.. n -".irri  iri  th-  r^  lantity  *.f  bliii<I  in  the  «niall  arteries 
-*  •  •-•  ;.  >:r *:.'.'.  a  rik'r?  piii-^r  ti^vjau^e  the  tm  ».•  ^rjA^  which  propels 
•;^'  *:r..  ■,-  '..:<;  !-  ari-^r.r.  If  tt.i-  rt •rwiiiion  la.-t.-*  any  length  of  time 
v.7.1  ■.'  i  .,.i*rrril  -^.-irri.ji^-'.a  U.-ing  *r:?iabli.-hMl.  ftermanent  changes  of 
'-..-.•-  .;,  '.>:  r^.-^iiri  'yir-r.  A«^t>'Pling  t»»  Zimmcmiann.  varic■lI:^  fee- 
*..-•'  i-  '.  ■>■  ViA^rf;  iritv  ^Tn-i«i»-ration  in  cil**.-^  of  softening.  Fol- 
.•'  .,;  .  ::'-'  '.  •:.-:r*^:  rr-^y  '»  f»P'-jT»r*~ive  thp»mbosi*  extending  to  the 
''.-..•.  .  -  •■■.■.:.'"  '.:.  •:.'■  uri\:.  ariil  }»r*rflu«-inir  ir»mplete  aVi^ence  of  blood  in 
**•=  -  •  V  .---,  r  "ir-rr*:  r;.ay  tj^:  emJii'li'-  «<-clu*i"n.  or  a  thn»mbiis  reach- 
.'.j  ..  '•.  :c.*:  r.-<ir*-t  bnin«K  r.f  th»:-  aner\-  ligat»-d  is  torn  off  by  a 
•.  ••;-  :  -  --r.'i  fiSi.Tn*A  v.  thf;  ~mall  arterit--  in  the  brain.  Finally, 
'"..-./  -  -  •->:  orriln  r:.a;/  J-*:  j»rr.<lu«<l  by  insufficiency  of  the  o.tllateral 
•■■'-..'  '.  «■«■:.  v-K'-n  th'-rf-  i»  n*.  tbrnnilxr-i>  at  the  i^sit  of  ligation, 
■'.  '-::•*'  f:-  ii  r:\*'.  in  .':-^-ptic  \vr.un<l>.  Pilz'-  stali-ticri  >liow 
.  .  ■  ■-  -  •  :  '  r-.'.:.  :•;:.' •i-r:-  t:ik«-  pl:n>  in  al«'TiT  .'Vj  |kt  oiui.  of 
^  ■■  '  :;*.;•  *..-  ■;'::*:.-r-'  ;:■  •-:- -  >l.it\\::,j  rL. -.-  -viii|it..ni-  i> 
.   .     ^    :      -.  •       ;.v      li---.   =;.     .:.:■ 

■   -■.     •  -      -.-.      /:.'::>-.■:: 
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Surgical  relations  of  the  Lingual,  External  Carotid,  Comnnon 
Carotid,  Brachiocephalic,  Subclavian  and  Internal  Mamnaary 
Arteries.     (Kochep. } 
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culhitenil  i'irciiliitioti,  betau-so  the  iiutritiou  of  the  braio  bfooraes 
rwtoRxl.  If,  however,  stnietirral  duinfre-s  t-ako  place,  the  disturbances 
manitesit  tlieniselves  na  hetiiipk'gia,  whicli  accnrding  to  Pilz,  occurs  m 
more  than  8  per  tx?nt.  «>t'  the  tiperatcd  case^.  Even  these  paralyses 
may  improve  iu  time*  In  iinlividiial  eases  the  (Hsturl>aji<^s  of  nutri- 
tion [m)gres8  until  fatal  .sullening  of  the  brain  su[ierverie?^.  Ligation 
of  butli  can^tids  is,  of  course,  mom  dan^erouK  than  nnilateml  ligation, 
l>er»use  the  brain  is  then  d£'|>endeut  for  its  bloc  id -supply  upon  tlie 
vertt^bral  arterier^  alone.  But  even  in  cases  of  double  ligation  favundtb 
results  have  been  rei>ort<.Hj,  and  the  cIuukh:'  of  recovery  is  greater  the 
longer  the  interval  between  the  rer^(»eetive  ligations. 

Ligation  of  the  carotid  is  intlic^ted  in  hemorrhage  following  injuries 
or  erosion  of  the  ves^scls  ;  in  easi^s  in  which  a  malignant  growth  i.s  so 
adherent  to  the  artery  that  it  cannot  be  ^eparatetl  auil  renujval  is  jxissi- 
ble  only  after  resection  of  a  jwrtion  of  the  vessel ;  in  cases  of  aneurism. 
All  other  indications  ft^rmerly  e4>nsidere<J  justiiiable  are  t^i  be  cijudenmed 
— therefore  ligation  for  the  purpose  of  relieving  severe  facial  neuralgia, 
for  the  purpose  of  bettering  epileptic  onnditions,  U}  avoid  the  results 
of  aiwplexy,  to  etfect  removal  of  inoperable  tumors,  and  finally  to  avoid 
hemorrhage  in  o(>erations  on  the  face. 

Ligation  of  the  External  Carotid.^ — Ligation  of  the  external 
carotid  is  not  ilangerous,  as  disturbances  of  the  brain  in  aseptic  cases  are 
not  to  l>e  feared  (absence  of  extensive  thrombosis).  Death  iollowing 
thrombosis  was  rtbserved  in  only  2  cases  out  of  130  collected  by  Lipps 
from  current  literature.  These  thrombi  extended  into  the  internai 
can>tid  and  gave  rise  to  embolism  in  the  brain  (1,54  per  cent,  mor- 
tality). In  oO  other  ea.ses  death  was  due  to  sloughing,  sepsis,  pneu- 
monia, secon<Liry  hemorrhages,  and  simulfaineous  and  accident;il  ligation 
of  the  commou  carotid.  The  12  cases  of  double  ligation  all  resulted 
favorably.  No  ilisastrous  symptoms  have  as  yet  been  rt*p<^rted  following 
ligation. 

The  indicatioas  for  ligation  are  as  follows  :  1.  Injuries  of  the  neck 
with  laceration  of  the  arter\\  2.  Insepandile  adhesions  between 
tumors  and  the  vessel  (lyniph(KS5ir<!oma,  carcinoma).  3*  For  depriving 
inoperable  vascular  growths  of  the  face  and  head  of  their  blood-supply. 
4.  For  the  purpose  of  complete  htemostxisis  in  excision  of  tumors  of 
the  face ;  ligation  of  the  carotid  has  been  especially  recommended  l>y 
Kocher  as  a  preliminary  in  resection  of  the  upjier  jaw.  5.  In  rare 
cases  ligation  may  serve  as  a  palliati\'e  measure  in  in<iperable  carcinoma 
of  the  face,  so  as  temporarily  to  check  the  growth.  The  idea  that  a 
cure  was  pr(jduce<l  by  ligatif>n  has  been  shown  to  be  incorrect,  so  this 
prtK-^etiure  is  limite<l  to  special  cases.  Ligation  is  useless  in  severe 
forms  of  facial  neumlgia.  If  any  in*lit^tion  is  present  to  produce  com- 
plete hB&mostasis  in  the  region  of  the  extenial  <"arotid,  it  is  advisable 
to  tie  the  thyroid  artery  as  well  as  the  main  ti-uidv,  because  hemorrhage 
may  result  froin  the  anastomosis  between  the  thyroids. 

Technic. — ^Tlie  line   of  incision  is  along  the  inner  border  of  the 
sternomastoid  from   the  angle  of  the  jaw  to  the  level  of  the   thyroid 
Vol.  II.— 4 
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cartilage.     In  the  lower  aogle  of  the  wound  the  facial  vein  and  tLy- 
roiilal 


veiua  arc 


lower 
retnic'ttH 


i\  ticnvuward,  the  digastric  and  Ly|>«>jr],,^,^l 
mrve*  ii|iwani,  wliik-  the  iuterual  ttannid  artery  uud  the  internal  ju^kr 
vein  are  pulled  to  the  outer  side.  The  ligature  ii<  |jassetl  from  the  tnjter 
f  *^?  |*'**^"'iti  tlie  exjJOiKed  after)'.  Koclier  advis**?^  ligation  tJinm^h  \ih 
i«ci?iion  liir  the  up|ier  triangle  of  tlie  neek,  which  is  fr<>ni  the  autt^rior 
eilgeof  the  a|)ex  *.f  the  mastoid  prot-ts^  one  liiij^r'.s  hreadth  behind  and 
Leh  w  tht'  angle  of  the  jaw  to  the  middle  of  the  hyoid  bone.  The  |M»int 
of  ligation  with  this  mcLsiou  is  one  tinger^^s  breadth  vertically  below  tl 
angle  of  the  jaw. 

Pig.  15. 


JC 


Fheiatvetn, 


Farintart. 
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Mi/fo-h^oid. 
Vigattru. 


Oarotid 


JiU.  jugular, 
Anotomicft]  rclationii  of  the  lingnal  Mid  fecUl  arterlet.    (TllUux.) 

Ligation  of  the  Lingual  Artery. — The  chief  indication  for  ligation 

i.^  tl*  protluee  as  c<»mplete  hu'nKista.^is  ai*  possible  in  exeision  of  tumors 
of  the  tongue,  e.sj>eeially  in  rasi's  of  enrcinoma.  In  these  ca^K^  ligiitiou 
IB  a  preliminary^  step  to  the  operation  pn>j>er.  The  technic  is  easy 
because  tl^e  submaxillary  gland  and  surrounding  Ivniph-glands  are 
without  the  fluid  of  nperatinn.  In  m«»perable  cancer  of  the  tongue 
ligiition  of  thf^  lingual  has  been  followed  by  temj>orar\'  improvt  uient, 
»*neh  as  diminution  of  pain  and  lesscntil  ilisturlmnce  of  function. 
There  is  less  bleeding,  and  the  growth  tenuis  to  remain  stationary.  A 
inirf\  I  if  course,  is  not  to  be  expected.  Tutfier  rejxtrts  ^  eases  in 
>$hich,  folliiwing  ligation  of  both  lingual  arteries  or  ««f  both  external 
frtrotid  arteries,  improvement  Umk  place  in  the  hx-al  conditions,  which 
Ifl-^ted,  however,  but  a  few  weeks.  Considering  tiie  hopelessness  of 
flfiy  c»ther  therapeutic  measure  in  inoperable  Ciincers,  espx^ially  if  they 
n'iVf^  rise  to  frequent  hemorrhage,  ligjition  of  tlie  lingual  on  l)otb 
fiulm  will  have  to  t>e  considered.  Ilemorrhage  from  wounds  of  the 
loiiKuc   is  rarely   an    indiaition   for    ligation  of  this   artery,  for   the 


INTrHWAL 


Arteries  and  Veins  of  the  Tongue,  Viewed  from  the 
Right  Side.    (Testut.) 
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safest  procedure  is  to  Hgate  in  loco,  Ttiis  artery,  l>eing  the  second 
branch  of  the  external  can)tid,  ruDs  inward  almost  horiioDtally  on  the 
myloljyoid  t>eneath  the  digastric  and  stylohyoid  museleis,  underneath 
the  jK>t»tcnor  margin  of  the  hyoglosvsus,  then  upwanl  and  inward  into 
the  substance  of  tlie  tongue.  The  vein  and  the  hypogloii*al  ners^e  are 
outride  of  the  hyr»glos5»us  parallel  to  the  artery.  There  are,  however, 
exccptiuDs  to  this  rule.  Fuuke  describe:?  an  anomaly,  previously 
obs<Tve<l  by  Zuckerkandl,  which  must  l>e  borne  in  mind  i|j,ligating  this 
ve-s,sel.  In  Ijoth  cases  the  artery  was  situateti  on  the  hyoglossus  between 
the  hypoglossal  nerve  and  the  cornu  of  the  hyoid  b^jne,  and  turned 
inwanl  at  the  anterior  margin  of  the  hyogli>ssus  and  |K»j.terior  iDai^n 
of  the  genioglossiis.  A  ligature  may  Im?  applied  either  beiV»re  the  artery 
passes  under  the  jw-^terior  belly  of  the  digastric  or  in  the  trigonum 
lingualiB  after  pa.<*sing  the  digastric  tendon. 

Technic— 1.  A  pillow  Is  placed  under  the  neck  and  the  head 
extendc<i  and  lorut'd  tfnvard  the  opposite  side  so  as  to  expose  the  field 
of  openitton  as  much  as  ppssible.  Especially  with  short  and  fat  necks 
a  suitable  p>>ition  of  the  patient  is  of  importance  in  facilitating  the 
operation.  The  skin  incision  is  made  immediately  above  the  large 
oorou  of  the  hyoid  Iwine  from  the  anterior  margin  of  the  stemoniastoid 
to  about  the  middle  line  of  the  ne*:!k.  The  platysma  is  divi<le<l,  the 
facial  vein  retracted  outward,  and  the  posterior  belly  of  the  digastric 
ex{>osed.  After  opening  the  capsule  the  submaxillary  gland  is  |mshed 
upward  if  neccssar\\  The  hypoglossal  nerve  with  the  lingtial  vein 
appears  behind  the  digastric,  and  must  be  pulled  upward  with  a  blunt 
h(»ok.  The  fibres  of  the  hyoglossus  are  then  carefnily  separated  just 
above  the  hyoid  lione  and  the  artery  ex|X)sed  in  this  place.  This  part 
of  the  n|>eration  may  fie  made  easier  by  dragging  the  hyoid  loone  i3Ut- 
wani  with  a  sharp  hook,  a-;  advocated  by  Thierijch.  This  operation 
has  been  ivcommended  chiefly  by  Malgaigne  and  Roser. 

2.  For  the  purpose  of  tying  the  vessel  above  the  tendon  of  the 
digastric  as  recommended  by  Gu6rin,  an  incision  Is  made  in  the  skin 
about  5  mm.  above  the  cr>rnu  of  the  hyoid  bone  and  parallel  to  this. 
A  triangle  is  thus  exposed,  bounded  by  the  posterior  belly  of  the 
digastric,  the  external  free  margin  of  the  mylohyoid  on  each  side,  and 
by  the  hy|x>ghHsal  nerve  ab<we.  The  apex  is  at  the  seat  of  jnnction 
of  the  bellies  of  the  digastric  and  the  hyoid  bone.  The  artery  will  be 
found  beneath  the  hyoglossus,  which  forms  the  floor  of  this  small 
triangle.  The  vessel  is  expo>ed  by  separating  the  muscle-fibres,  and 
as  in  the  preceding  methoil,  the  submaxillary  gland  is  displaced  upward 
so  a^  to  give  a  better  view  of  the  field  of  operation- 

With  pmper  asepsis,  ligation  of  the  lingual  artery  is  devoid  of 
danger.  The  infrequent  cases  of  death  reported  in  early  statistics  were 
due  to  infection  of  the  wound. 

IdgatioQ  of  the  Vertebral  Artery. — Ligation  of  this  veissel  \b 
diiHonlt  on  ac4^ount  of  its  deep  jK»>ition,  becau?<»  of  the  possibility  of 
<x>nfnunding  with  the  inferior  thynoid  artery  or  the  ascending  cer\*ical, 
and  because  of  the  proximity  of  important  nerves  and  vessels.     It  is 


I 


'f  KetiMd  (1)^61). — An  iDcl-^inQ  i<  umAe  alma«t  down  to 
th#»  rUvWi*  alonj;  ihf:  p(mienoT  margin  of  the  ictemciiiia^toid.  The 
fUt^TTia!  jiipiilar  U  drawn  to  ofie  side  or  tie<J  between  two  ligatuiv&  The 
mriA^k  wirh  th^  larj^e  vi^MeU  and  iier\*es  L*  retnicte<l  to  Hie  inner  side. 
Tlir  mrotid  ttdierrle  in  next  )ioiigbt  for.  The  deep  fiiada  is  divided, 
cue  being  tftkcti  to  avoid  the  Mceftding  cervical  artery^  and  the  s{xice 
t>«tw«(«fl  tbt  iH9l#niiM  finticoi  and  the  longu?*  colli  L-  opened  bv  bliuit 
din*#f!tifm.  Aft/T  rlividing  the  apafietirrKiifi  between  UrtJi  mtisclee,  the 
ftrf^fv  with  tin  v«>in  rrixiy  jje  Men  about  2  cm.  below  and  inside  the 
twfxTcle, 

Matliod  of  FrasTf  and  KoelieT. — An  incision  is  made  along  the  inner 
maririn  of  the  nt/Tnoma^^toiH  Jown  to  tl«r  suprasternal  notch,  the  platysma 
and  fiitifui  diviih'*!^  the  >«temofniU'toid  and  large  vejv»iel>  retracted  outM*ard, 
ami  the  ^temohyoir|  pulle*!  to  th*'  inner  •*ifle.  Tlie  prevertebral  fascia 
if»  diviiliyl  ftfw»ve  the  inferior  thyrrjiil  artery,  and  the  vertphml  arteiy 
ex}Kii^'<L  It  i«  frtirfly  tsyyewl  by  fibre?*  of  the  l(»ii<,'ii^  c*tlli,  has  a 
vertical  courN-,  anrl  diwpfieam  at  the  lower  margin  of  the  sLsth 
cerviml  vertebra. 

Mlknliez'K  Method, — Tn  f'nr^*M  in  which  it  may  Ik-  ditlieult  t^j  find  the 
ve«*M'l  4^11  n<'/^iiin(  of  fxithohr^rml  eondifion^  Miknlicz  recommends 
diviMifih  mI"  Ihf  rhivir-nhir  fxtriutu  of  the  flterii(HJia>tf>id  i\  cm.  :ih4»vethe 
insertion,  H(t  n^  tn  exf^rf^*  freely  fli**  arter\-  ;it  it^  f»rigin.  The  skin 
inci>ii<m  m  mmle  along  the  |MMterior  margin  of  the  ^^ternomastoid  from 
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about  the  level  of  tin-  tliyrnid  dnwiiwanl.  The  severeil  musole  is 
reuuiknl  willj  i-atgnt  nftcr  the  liguturt'  to  tlic  vt">8t'l  hii8  bt-en  ap[>li('d. 

Helferich's  Mettod. — Helfcnch  iulvised  attiiekiiig  tiie  iirtcry  in  tlie 
transverse  prtK^css  of  the  ;?ixtli  t'ervii-jd  vertebra  ho  aw  to  avoid  etni- 
foLiudiuj^  witli  iieighburiiig  vessels.  The  skiu  ineision  i.s  made  along 
the  anterior  or  jwtsterior  margin  of  the  steriiotiiastoid  and  the  miiHcle 
retracted  to  the  nuter  or  inner  side,  Tlie  e^trotid  tiiljerele  iri  son«rht  iSir 
in  the  iipjicr  end  of  the  wound.  The  jwriosleum  is  stripped  u[t  and 
the  outer  portion  of  the  transverse  proe«;.ss  nippixl  ofi*  with  1>oik'- 
forr^ps,  tfierebv  exposino^  the  artery  and  vein  in  the  eaoal.  The  hirge 
vessels  ami  nerves  are  not  seen  ;  the  phrenic  nerve  is  situated  to  the 
outer  side  and  the  inferior  thyroid  artery  is  helow. 

As  a  rule  no  nnfavorahle  results  folhnv  ligation  of  the  vertebral 
artery,  for  collateral  circa hition  is  readily  esttiblished  thi>nigh  the  eirele 
of  Willis,  and  the  carotids  are  obliged  to  supply  the  brain  with  a 
greater  amount  ttf  bhxxl.  In  a  wise  report-e*!  by  Baracz,  in  which  both 
vertebral  arteries  \vere  tied  fourteen  ilays  apurt  for  eptleps3\  right-sided 
hemiplegia  develope<l ;  this,  Imwever,  disajipeared  witliin  two  miintlts. 
In  5  other  crises  of  unilateral  or  bilateral  ligation  Baracz  noted  no  dis- 
turbances j  and  Alexander,  who  ha:^  ligtitetl  the  artery  on  one  or  both 
sides  in  36  cases  for  epilepsy,  never  noticed  unfavorable  brain 
symptoms. 

Contraction  of  the  pupil  on  the  same  side  has  fr&piently  followed 
ligation  of  the  vertebral  artery.  This  aetirm  of  the  pupil  is  exi>lained 
by  some  injury  to  the  tilu-o.s  of  t!ie  syrTi[)atlietic,  dilating  the  pupil,  part 
of  which  do  not  run  in  the  lateral  trntdv,  Imt  with  the  vertebral  artery. 

Ligation  of  the  Subclavian  Artery  in  the  Supraclavicular 
Fossa, — The  origin  of  this  artery  is  hehin«l  the  manubrium  sterui.     It 

Fir).  17, 
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Li«:ation  of  the  Tight  subplavian  {thJrfi  TM»rt):  A,  cluvfcki;  i?. stem omast old ;  f,  traporlus; 
Aoinobyoifl;  £,  anterior  scalena;  /'.cervical  faacia;  (X.  sutjeliiviiin  firU'ry :  6.  subclftvian  vein; 
e.  external  juguler  vein  ;  d,  traoareise  cervlc&l  lirtery ;  I,  brachial  pl«xuB,    (From  Treves.* 


then  crosst's  the  pleura  of  the  apex  of  the  lung,  passes  over  the  first 
rib,  between  the  scalenus  anticus  and  meflius,  and  reaches  the  externid 
surface  of  the  thorax  below  the  middh'  portion  of  the  clavicle.  As 
the  vessel  is  verv  inaccessible  to  the  median  side  of  the  scaleui  muscle?* 
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ftv  \ft\\\*'(-\\  thoni,  thft  part  l»etwecn  the  Si*a1eniis  and  the  clavicle  is 

ii-ii:illv-  i-*tuAi\i-Tit\  the  fieut  of  election  for  ligiition. 

Technic. — An  iiurision  Ls  made  iiarallel  to  the  collar-bone  and  a 
firju^T*-  Krraiclth  jiU»ve  thi.«i,  fn»ni  the  posterior  margin  of  the  stemo- 
fii:i.-Tiri(l  to  the  rnifieziu.'f.  The  {>Lity£>ma,  faiicia,  and  ^praclavicular 
ri'Tv-  are  «iivide<l  ;  the  external  jugular  vein  drawn  aside  or  divided 
iM'tupcii  <j(iijbte  liifsiture;*,  and  the  omohyoid  retracted  upward  and  out- 
w:i nl.  'Y\\i:  tiit  eiintjiining  the  gland.s  .situated  in  the  lower  triang^le  of 
rh«'  iiif'k  rhu*  ex{HR-<.*<l  is  excised  if  nec*essary  or  pulled  to  one  side,  and 
rh«'  (l(f<|)  WiiU'h,  <'ov(*ring  the  brachial  plexus  i:<  divided.  By  following 
thf'***  nerves  one  c^iniers  to  the  tulierele  of  the  first  rib,  the  point  of 
in-«-rtion  of  the  ^(rsileiius  antieus.  The  arter}'  covered  by  the  nerves 
]»:i«-(>  U'IiIihI  this  mu.s<'ley  and  should  he  limited  by  passing  the  carrier 
frorn  rlur  outer  si<le.  The  sulH'iavian  vein  is  below  and  in  front  of  the 
tension  of  the  x-alenus  and  imine«liately  behind  the  collar-bone. 

The  s|):iee  in  whieh  li^ition  niu>t  Ik*  |)erformcd  is  mther  small,  and 
t}ie  rtfM'RitirMi  is  often  dittienlt,  es|>e<>ially  when  the  relations  have  been 
(H>turlHKl  or  ol»M'urcd  by  hemorrhage  intt»  the  tissues  in  stab-  or  enn- 
slir)t-\v«)urnls.  In  such  cases  it  is  advisable  to  enlarge  the  field  of 
ojK'nition  by  a  vertical  inei>ion  and  divide  the  clavicle  tempomrily. 

Ligation  of  the  Arteria  Innominata. — Lig-ation  of  this  vessel  is 
in(Ii<-iite(l  only  in  verj*  nire  eases ;  most  fret|Uently  after  injuiy  during 
ojwratinns  u]M)n  tumors  f>f  the  ^t<Tnum  or  of  the  anterior  mediastinum. 
In  (-ases  of  >tab-  or  gunsliot-wound  dintli  usually  follows  so  quickly  that 
the  >nr*!:ci)n  hanlly  ever  has  an  o|>i)ortunity  to  stf)p  the  hemorrhage. 
In  <iises  of  aneurism  of  the  terminal  pf)rtion  of  the  innominate  the 
proximal  portif»n  ver\*  frequently  cannot  be  reached  for  the  purpose  of 
lijratir»n  f»n  account  of  the  aneurismal  sac.     Li^tion  of  this  vessel  in 
an<?iirisni  of  the  sul)clavian  or  carotid  is  countering ieate<l  on  account  of 
th<»  disturbances  of  the  circulati(»n  ])ro(luc(>d.     In  a  single  celebrated 
case   of   injury    to    the   riglit  sul)clavian    recovery   t(K)k    place    after 
lii;ation  of  the  innominate  and  simult:mer»us  ligation  of  the  common 
r-arotid.     The  vertebral  artery,  t<K),  had  been  tied  on  account  of  seo- 
ondar}'  hemorrhages     The  jwitient  was  in  goixl  condition  ten   years 
afteruard.     (Smith.) 

Technic. — M<>tt  in  1><1J^  performed  this  ojM'mtion  for  the  first  time, 
and  rccorniiiciidcd  thr  followinir  method,  which  rven  at  the  present  dav 
i<  the  one  chiefly  uhkI.  After  cxtcndiiiLr  the  he:ul  and  turnini:'  it  to  the 
Ictt,  a  liorizontnl  in*'ision  is  made  ahove  the  niarLrin  ot'  the  collar-hone 
e\ten<iiiiu:  i'r<»ni  ahout  the  middle  ol'  the  clavi<'le  to  the  jui^ulum.  A 
-(■CKiid  incision  is  i-arri*-*!  upward  l'rr»m  the  inner  end  nf  the  fir>t  along 
the  anterior  inar^'^in  (»f  the  stenioina-t«'id.  The  sternal  enil  of  the 
st«'rn«nna.-toid  is  now  divide<l  and  retraeie<l  with  the  trianirnlar  flap  to 
tln'  nuter  side.  'I'he  <lej)res-nr-  nf  the  hyoid  Ixtnc  a-  well  as  the  cervical 
I'a-eia  are  divid«d  clo-e  to  the  -lernMrn,  and  the  larir<'  vessel-  thereby 
e\po.-ed.  TIk-  internal  juLrnlar  vein  :tiid  the  vaiin-  are  sepaniled  from 
tlu'  carotid  hy  Mnnt  di--erticni  and  reira«ted  to  the  «tni<r  si<l<',  thus 
cxpovin^^   the   -nhejavian  artery.      Ily  Inllowin;:   thi<  heneath  the  ster- 


Right  Subclavian  Artery.    ^SpaUeholzO 
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nuni,  being  careful  to  avoid  injury  to  the  phrenic  nerv^e  and  recurrent 

hiryngeal,  tht*  ininmiitiate  will  k^  ivat'hed,  around  whirh  an  aueurism- 
needlc*  Ls  jja8se<i.     One  should  avoid  injuring  the  pleura. 

Mtitt's  iueision  hits  been  mtHlititHl  by  Gnife,  I*in>p>t!*^  and  v.  Lari- 
genbeek.  Griife's  diagonal  i^ut  runs  frt>rn  about  the  niidtlle  of  the 
anterior  margin  of  the  right  steruornuKt'Oid  to  the  anterior  surface  to  the 
manubrium  sterni.  Piiiogoff  made  hi??  inri^ioii  vertical  i[i  the  middle 
line  and  dis^^ectetl  d<i\vuward  betwe<.'ti  the  steruohyoiil  and  sternotliyroid 
muselftH.  V.  Langenbeck  made  a  halt-nifHm-sbaped  incision  from  the 
anterior  margin  of  thesternomast<ji<l,  the  convexity  over  the  manubrium 
sterui,  and  between  the  8ternf)hyi>id  niu.seles. 


mjimiES  OP  VEINS  m  the  neck. 

Tfie  disastrous  results  ibl lowing  injuries  iA"  veins  in  j>re-antisf*ptic 
times^  are  noC  met  with  in  the  modern  treatment  of  wounds,  ur  ojily 
infre<(ueutly.  But  even  to-tlay  wonnd^s  of  veins  in  the  neek  are  life- 
endangeriug  aeeidents  owing  to  hera(»rrhiige  and  the  po.'.sibility  of  air 
entering  the  vessel.  In  former  times  the  fatal  eomplieations  lollowing 
infwtion  were  phlebitis,  thrombosis,  and  pysemia. 

The  movements  of  the  chest  have  consitlemble  iiifluenee  on  the 
hemorrhage  becjuise  the  venous  cirenlation  t.s  directly  affected  by 
brejitliing.  During  inspiration  the  flow  of  bliMnl  intii  the  right  auricle 
is  much  facility! ted,  so  that  bleeding  from  a  small  vein  may  sometimes 
eeiise  during  this  perixxl,  (hi  the  other  hand,  if  rfS[>imtion  is  inter- 
ferwl  with,  the  flow  of  venous  bl<M>d  is  ret;irded»  the  l>lood  baeks  up, 
and  any  beinorrhagc  is  increased.  This  influence  of  breathing  on  the 
circulatiiju  and  on  hemf>rrliagt?  from  veins  may  be  obst^rved  in  tniehe- 
otomy  for  i*tenosis  of  the  larynx. 

Owing  to  the  negative  pressure  within  the  chest  the  flow  of  blood 
is  quite  rapid  even  in  small  veins.  If  a  vein  in  this  region  l>e  com- 
pletely severed,  the  loan  of  blood  may  be  8o  gresit  and  sudden  tliat 
death  results  within  a  few  mouu^nts.  The  veins  of  the  neck  have  no 
valves  and  are  therefore  directly  connectftl  with  the  sinuses  of  the 
dnni  niat^T.  (.*en'f)nil  aniemiii  follows  quickly  in  these  cases.  Injuries 
of  the  larger  veins  are  still  more  dangerous  than  those  t»f  arteries. 
Fischer  found  that  of  85  cases  of  injury  of  the  internal  jugular,  '1{\ 
die<l  when  the  aid  of  a  surgef>n  could  not  be  obtnine*!.  When  the 
large  veins  are  completely  divided,  instantaneous  eompi-ession  is  the 
only  me4isure  that  can  prevent  blee<ling  to  death,  aird  oidy  in  small 
lateral  tears  of  the  venous  wall  is  it  {Myssible  for  the  hemorrhage  to 
stop  simntaneously.  The  blf>od  flows  either  outw^anl  dire*^tly  or  is 
ponrwl  into  some  cavity  that  has  Irm-u  fifvent^l  at  the  sann*  time,  or  into 
the  tissues  themselves  (interstitial  luumatoma},  at-cording  to  the  uatui-e 
of  the  injur>%  the  size  and  position  of  the  wound,  etc.  Air  has  been 
observetl  b>  enter  vessels  after  injuries  of  the  veins  of  the  n<*ck,  L'sf>e- 
cially  those  at  the  root  of  the  neck.  The  conditions  that  favor  this 
are  the  motion  of  the  chest  during  inspimtioQ  and  the  gaping  of  the 
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vein  after  its  diviesion.  The  veins  of  the  neck  are  held  wide  open  and 
prevented  from  e(>U:ipsing  owing  to  their  4'<»iine<^tion  with  the  fascia. 
The  external  jugular  vein  is  held  cK|M}n  in  this  way  where  it  jierfnrat<?s 
the  cervical  hiM-iu  at  tlie  jMK-;terior  niargin  of  tlie  sternnnuLst^jid  above 
the  clavicle  just  bdi>re  emptying  into  the  snlwlavian  vein  or  interual 
jugular.  The  suljclavian  Vfin  is  intimat*'ly  unitetl  with  the  fsiseia  of 
the  sraienus  and  tlie  iTTvical  fiu^eia  iiiscrtt-d  int-ii  the  elavii'h*,  hi  that 
thi8  veiji  fi>llows  thi'  exeiirsii>ns  of  the  i-ollar-honr  und  is  HpciiiHi  widely 
wheo  the  arm   is  raised.     The  internal  jugular  vein  finally  is  clfieely 

Fi«.  18. 


fiuprRcliiviotilar  anrl  infWiclavIcnlar  foiwnp :  t.  Imperlusi;  i>,  omohyoid;  m,  Blernomaatoidj 
V,  Bubelavittn  vein  :  d,  deltoid  ;  »,  siilH'lavliin  niascle  ;  f,  ctiracoid  jirooew  ;  c',  fa«eia:  u,  relmcted 
pcftyralls  majr^r ;  fi,  cephalic  vein ;  j,  exlemal  Jugulsr  vein.    (FambeuT) 

unitrd  in  front  with  the  cervieal  fascia  and  lieliind  with  the  preverte- 
bral fiiscia.  Besi<!cs  these  nttrmal  adhesions,  the  veins  may  he  t'h»sely 
nnited  b»  the  snrmnndirigs  (tiunors,  inilimimation),  or  the  walls  may  be 
thickenerl,  all  of  which  w^ould  render  it  m<ire  difficult  ft>r  the  veins  to 
collapse,  and  thus  favor  the  entnnicc  of  nir.  lu  the  majority  of  cases 
the  entraure  of  air  is  annitimet^l  by  an  intermittent  hissing  nr  gui'gling 
sfinnd.  At  the  same  time,  or  a  tew  minutes  afterward,  symptoms 
refenible  to  the  heart  and  breathing  ap|K"ar.  Tlic  patient  turns  fKile, 
hns  an  anxitnis  expression,  or  screams  ;  the  breathttig  lKH?omes  more 
diitienlt;  the  pulse  weak^  frequent,  irregular;  tlie  pupils  are  distended 
and  do  not  react;  consciousness  is  lost,  convulsions  and  death  chfsing 
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the  scene.  This  ri'siilt  is  inrtuiiately  m>t  i\w  rule.  The  disturbaDces 
siihsiile  in  a  }Hii"tiiui  nf  tin*  ras*^s,  and  coiuplett*  Recover}'  may  tnkt*  jtlaoe 
even  wlieii  the  synnitcmis  have  heen  sevens  Of  (>4  citses  eolk'L'tol 
in  IH04,  24  died  instantly  or  within  a  short  time  after  the  entrauoe 
of  air,  27  nn'overed  after  more  or  less  alarming  symptoms,  and  in 
9  caries  no  itirtnenee  on  the  general  eouditinn  was  nhsurved  notwith- 
jstandtng  tfir  hissing  noise  which  wa.s  ilistiuctly  lieartl.  It  la  douhtfnl 
whi'ther  ( r n.'en's  stiitisties  eontiiin  ea-ses  that  wiTe  aecnmtely  oijservi"*), 
for  sioee  the  pubHeation  of  thesse  tignres  the  numl>ef  of  eases  re|K>rted 
has  Iwen  small.  Only  <i  fuse^s  liave  sinee  l>een  rejmrtetlt  1  of  wliich 
resnlknl  fatally.  This  aeeident,  formerly  so  drt-adwh  seems  t(»  havi- 
heeonie  less  fre^juent  in  hite  years,  which  may  lie  jiartly  due  tii  imprnve- 
ment  in  technie  in  stopping  hemorrhage  and  partly  to  (ii>emtive  cou<li- 
tioDS  (complete  amosthesia).  Even  in  Green's  statintics  are  several 
cases  in  which  fatal  sympt4>m»  diJ  ncit  appejir  until  atU-r  thrw,  seven, 
or  fifteen  limtrs. 

Animal  ex|>erinients  have  been  made  in  great  nnmlter  to  ascertain 
wliy  aspirated  air  leads  to  such  disastrous  results,  and  aln*  to  determine 
the  conditions  under  which  this  takes  place.  The  eouclusitms  arrivcil 
at  are  otit  uniform. 

Pirogotf,  as  well  as  Laborde  and  Mnron,  were  able  to  injoet  slowly 
large  quantities  of  air  into  the  external  jugular  vein  with  impunity, 
and  death  tiNik  place  i>nly  when  l(M)-2<)()  grammes  wci'e  injetHeil 
rapiilly.  Uterhart  came  to  the  conclusion  that  large  quantities  of  air 
(31 K)  grammes)  eonltl  lie  injectisl  without  damage  into  veins  sitnate<l  at 
some  distance  from  the  lieart.  Fischer,  on  the  eontrary^  fViund  that 
when  a  bniad  cut  was  made  at  the  l)ase  of  the  n(»ck  tliTOugh  the 
internal  jugular  vein  of  ral»bits  <leath  followe<l  in  the  majority  of  eases 
with  signs  of  murked  dyspmiea.  A  distinct  hissing  sound  was  licanl. 
He  conclndtMl  that  eV4"n  when  a  smaU  (piantity  of  air  is  iorct^d  into 
any  vein — rapidly  or  slowly — death  may  follow.  Cliaiiveau  was  able 
to  introduce  large  quantities  of  air  into  horses  without  particular 
effwt ;  and  Vitiay  and  Couty  found  that  up  to  100  grammes  of  air 
eonhl  be  injectfd  int^i  dogs  at  »>ne  time  or  in  smaller  ipiantities  at 
intervals  without  fatal  effect.  In  man  only  small  <jnantities  of  nir 
are  usually  aspirate^l,  ^vliieh  oflentimes  pr< duces  relatively  serinus 
results,  so  that  no  conclusion  can  be  drawn  from  experiments  nn 
animals. 

The  cause  of  death  after  aspiration  of  air  lias  not  bccji  sutficieutly 
explained.  Ar^inling  to  Panum,  the  air  which  reaches  the  ]tnlm(innry 
arteries,  as  an  uninterrupted  column  only  slightly  mixed  with  bit  tod, 
acts  as  a  large  embolus  that  prevents  circulation  of  blooil  for  a  moment, 
deprives  the  left^  ventriele  of  its  usual  su]iply,  and  thereby  pnwluct^ 
anaemia  of  the  brain.  DLtvtli  is  due  to  sutfowition.  Another  thwiry 
a.ssume^  that  the  air  aeeuniulating  in  the  right  ventricle  leads  to  over- 
tlistention  of  the  ventricle  ami  tljereby  to  paralysis  of  the  lieart. 
According  to  Seuu,  the  mechanism  varies  in  different  eases,  and  the 
symptoms  are  due  to  distenti*)n  of  the  heart  or  to  tlisturbances  of  tlie 
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pulmonary  circulation.  The  autopsy  reports  are  not 
to  (lei'idc  this  question. 

If  death  dixM  not  follow  the  entrance  of  air,  the  air 
the  c'in'uhition,  either  throu^  the  wound  in  the  vein  or  fcy  beoomii^ 
al)s^>rbc'<l  by  the  blood.     Experiments  on  animals  show  that   amafi 
iliiantities  of  air  may  pass  through  the  lung  and  reach  the 
circulation. 

From  the  above  it  will  be  seen  that  in   operationB  on  the 
the  iK>s.sibility  of  the  entrance  of  air  must  always  be  taken  into 
sideration,  and  that  one  should  endeavor  to  be  prepared  for  this  bj 
appropriate  prophylactic  precautions.     If  a  tumor  that  is  adhflmit  to 
Hurrounding  structures  is  to  be  excised,  and  where  in  aU  probability  the 
internal  jugular  will  have  to  be  resected,  it  is  well  to  follow  Langenbeok's 
eounsi'l,  and  first  expose  the  vein  at  the  lower  margin  of  the  tomon 
f .  <'.,  at  the  l)aHe  of  the  neck — and  place  a  ligature  loosely  about  it.    This 
ligatim.'  may  be  tightened  at  once  by  an  assistant  should  the  vein  be 
acci< lental ly  inj  iired.     If  the  accident  baa  already  happened,  then  fbrtlier 
aspiration  of  air  into  the  vein  must  be  prevented  by  immediaie  digital 
pressure  on  the  vein  in  question.    To  insure  safety,  one  may  feUow  the 
sugp.'stion  of  Treves,  and  flood  the  field  of  operation  wiUi  water  (aalt 
s(»Iiition).     The  opening  in  the  vein  is  then  definitely  dosed  by  doiible 
lipitures  or  by  suture».     If  the  entrance  of  air  is  followed  hv  aerions 
sym[)toms,  it  is  well  to  try  to  eliminate  the  air  from  the  circnJation  1^ 
stn^ngly  com])resHing  the  thorax  during  expiration  and  removing  toe 
fing(T  from  the  opened  vein  for  a  moment     Treves  claims  to  have 
kivckI  2  eas(«  by  this  prcKiKlurc.     Senn  was  able,  in  animals,  to  draw 
off  air  from  the  right  ventriele  by  introducing  a  fine  trocar,  and  from 
the  rijrht  auricle  by  mejins  of  a  catheter.     This  method,  however, 
not  ver\'  well  l)e  applied  to  human  beings.     The  most  efficient 
of  meetinfr  the  sym[)tom8  that  appear  immediately  is  to  try  artifioial 
respiration  energetically  and  for  a  long  time.     The  cardiac  weakneaa 
shcmld  he  comhate<l  by  nibbing  the  skin,  by  camphor  or  ether  injeo- 
tions,  and  by  massage  of  the  heart     In  extreme  cases  bleeding  may 
Ih?  resorted  to. 

Stab-  and  incised  wounds  play  an  important  part  in  the  etiology  of 
wounds  of  veins,  whereas  in  gunshot- wounds  the  neighboring  organs 
arc  lunre  liable  to  sutler  at  the  same  time.  As  with  injuries  to  aiterics, 
the  primary  hemorrhufre  after  a  jrun>liot-wound  of  Htnie  vein  may  be 
slijrht,  and  the  patient  Miccunibs  to  secondary  lienKirrlia^^e  and  its  com- 
])li<'ati(»ns.  Bleeding  may  furthermore  l>e  due  to  en)sion  of  the  venous 
wall  in  (leo|)-seate<l  sup]>uration  or  by  malignant  tumors.  P'inally,  the 
veins  are  not  infrequently  injurwl  during  the  removal  of  tumors  of  the 
neek. 

The  ])ro<rnosis  is  jrrave,  but  has  bwn  much  im]>rove<l  since  the  dan- 
gers formerly  associattnl  with  ligation  have  jmietically  l)een  done  away 
with  (phlebitis,  pyjemia). 

Double  lig-atif»n  at  the  seat  of  injury*  is  the  most  etf'ective  means  of 
avoiding  after-results.     This  is  the  step  to  Iw  taken  in  all  cases  in 
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which  coiDplete  o«?hit<ioii  uf  a  veiu  does  not  give  rise  to  difficulty. 
Only  when  this  mcthiHi  is  cnunterijidifatiNl  for  the  ahovc  reanni,  L>r 
when  its  cxwution  is  irnjiHssihle  Inr  tiH'tmiciil  rwi  sous,  are  oihernietht  ids 
of  hiemostariLs,  such  ats  tamponing^  eompressifin,  hitcml  ligation,  and 
vein  suture,  jnstitie<l.  When  the  wouml  in  a  vein  is  sniall,  rit'civery 
may  foHow  tainjMwitig  with  iodoform  pinze  without  t^lilitenitinti  of  the 
himen.  With  latend  wnunds  thiit  are  not  lunger  than  4  iu  5  mm., 
lattral  ligation  may  l)e  fwrftirmeil  with  safety.  Silk  is  the  i»est  material 
for  this  pnrpoese.  When  the  tear  \s  longitudinal  and  longer,  or  wlien 
tliere  is  transvei'se  .wlution  of  oontimiity  notatt'eetiug  more  than  a  third 
to  a  half  itf  the  eireumferetiee,  sutui'e  of  the  vein  may  l)c  trietL  This 
priM^edure  is  strongly  to  be  re<'ommende<l  considering  the  iiiirly  abun- 
dant exiierifnce  tliat  ha^s  thus  fiir  been  reporte<l.  As  is  shown  by  eliuieal 
observation  and  by  the  autopsies  performpil  by  Schede,  healing  of  the 
wound  in  the  vein  takes  place  witliout  the  formation  of  even  a  trace 
of  thrombus  and  without  material  diminution  in  the  lunu^n  of  the 
vessel  pnvvt(le<l  that.  t!ie  wound  closes  by  first  intention.  Three  months 
after  sutuit;  of  the  internal  jugular  vein  the  autopsy  showed  nothing 
particularly  abnorraid  in  one  of  Scherle's  cases.  The  patient  died  of 
typhoid.  Continuous  catgut  should  Ije  used  for  sewing.  Accurate 
approximation  of  the  corresjujuding  layers  of  the  wound  in  the  vein 
is  essential. 

Closure  of  wounds  of  veins  l>y  nietuis  of  clamps,  which  remain  in 
sHh  several  days,  is  a  less  reliable  procedure  and  cannot  be  recom- 
mended for  general  use,  although  this  methtwl  has  given  satisfactory 
results  in  the  hands  of  some  operators.     (Kiister.) 


LIGATION  OF  VEINS. 

Lig-ation  of  the  Internal  Jugular  Vein, — Now  that  the  dangers 
existing  in  j»re-antiseptte  days  assoriuted  with  ligation  of  hirge  veins  no 
h»nger  exist  {setMjndary  hemorrhage  after  removal  of  the  ligature*  exten- 
sive thrombosis,  pyaemia),  the  only  (piestion  that  may  arise  as  to  the 
justitiahility  of  ligtition  is  the  possiliility  of  |m:Hluciiig  some  nierhanical 
disturbance  of  the  circulation.  If  the  facts  be  taken  into  c^insideration 
that  there  are  only  two  veins  into  which  the  transverse  sinuses  empty, 
and  that  four  large  arteries  au|)ply  tlie  brain,  one  may  assume  thatocelu- 
si*in  of  one  of  these  veins  will  le[id  to  grave  disturbances  of  circulation. 
ExjK'ricnct',  however,  has  shown  that  in  the  majority  of  cases  effective 
collateral  circulation  h  establishefl  very  quickly. 

In  91  cases  of  ligatiim  (jf  t!ie  jugular  vein  collected  by  Rohrhach, 
transitory  ilisturbanees,  such  as  cyanosis  and  o?dpma  of  the  correspond- 
ing half  of  the  lace,  headache,  and  contmction  of  the  pu|>tl,  were 
observed  in  only  9  cases,  and  death  occurri'd  in  but  1  case.  Tliis 
was  a  woman,  fifty -sf-ven  years  of  age,  in  whom  the  left  internal  jugular 
had  to  be  resi»cted  during  excision  of  a  cjircinoma  (»f  the  neck.  The 
patient  did  not  corae  out  of  the  an«?sthetic  and  dknl  in  coma  on  the 
sixth  day.     The  autopsy  showed  very  insufficient  development  of  the 
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T\\i\\\  latf'ntl  >iriiis  un<l  right  jugular  vein  ;  also  foci  of  Boftening  in 
Ixith  frontal  ImIms  due  to  venous  eongestion  and  secondary  urtorial 
un;i-tni:i.  Of  tli*'  IMI  other  cases,  lo  n'<H>veretl  completely.  Of  the 
reiiiaiiiirig  77,  \'\  die<l,  hut  not  on  a(.*count  of  the  ligation. 

Kuiiiiiicr  and  v.  Bnins  (LIukt)  have  added  1  case  each  to  the 
st:iti*ti(!^  of  <h'ath  following  ligiition  (»f  the  jugular  vein,  ^o  that  now  3 
eaM-  in  all  have  Ufn  ohserN'cd.  In  v.  Hruns'  seirond  case  the  lumen 
of  tli<>  jugular  vein  on  the  other  side  was  abnormally  email,  which 
explaiiMtl  the  fatal  o><lenm  of  the  bnun.  Anatomical  invc^igations  of 
LinHT  on  l()2'J  skulls  showed  that  abs4>lute  insuiiiciency  of  one  jiigtilar 
v<-in  at  its  Hiit  of  origin  was  present  in  »\  ]rt  cent,  of  the  cases,  and 
that  this  abnonnality  is  five  times  as  common  on  the  left  side  as  on  the 
right. 

Lig:ition  of  (»ne  of  the  jugular  veins,  even  when  the  wound  heals 
by  first  intention,  nuist  not  be  eonsidere<l  absolutely  devoid  of  danger, 
and  >houId  be  ]MTfonned  (»idy  when  s[H'<'iti(*alIy  indicsited. 

'rii<>  indii'ations  an^  as  folhiws  :  1.  Hemorrhage  f<»llowing  injuiy  or 
erosion  of  the  v(>sh'1.  It  must  be  remembered  that  when  small  lateral 
tciirs  exist,  other  methods  of  sto])i>ing  the  wound,  such  as  lateral  liga- 
tion and  suture  of  the  vein,  should  be  (HUisidereil.  2.  Adhesions 
lN-tW4i'n  the  vein  and  tumors.  Collateral  ein'ulation  lias,  as  a  rule, 
U'cn  e>tablishe(I  b(><*aus4>  (»f  the  long-<*ontinuiil  pressure,  so  that  a  large 
K<'<'ti«ni  of  the  vein  may  Ik*  removed  without  hesitation  not  only  in  the 
f>asc  of  malignant  growths,  but  also  when  extensive  masses  of  tubei^ 
f'uloiis  glands  hav(>  b(>eoiUjL>  intimately  adheniit  due  to  overgrowth  oF 
pi'ria<lrniti<"  fibn»U!n  tissuiH  .*5.  Aneurism  (arteriovenosum).  4.  Py»inio 
otitis,  tlirofnlM)sis  of  the  lateral  sinus,  so  as  t<»  pn'vent  pyaemia. 

Ligation  of  the  External  Jugular  Vein. — ^This  vein  can  always 
Im'  tie<|  without  fear  of  afbT-i'tfi-ets,  and  when  the  vessel  has  been 
injured  this  is  the  methtKl  of  elei'ti<m. 

Ligation  of  the  Subclavian  Vein.— Oeelusion  of  this  vein  makes 
e(»ii>«id('r:ibl('  diflrn^nif  in  the  eireulation  of  the  u}>|K*r  extremity,  espe- 
cially aftrr  till'  loss  of  nuieh  blcMnl.  The  vessel  should  be  tied  only 
wlirn  ahsolntely  indieatiHl.  In  eases  of  Jul rt la  1  s(»lut ion  of  continuity 
an  I'ilbrt  slionld  be  made  to  sto])  the  hemorrhage'  by  suture  or  by  lateral 
li'Mlinii.  (  \illat<'r:il  eireulation  is  usually  r>tai>lishe«l  without  difficulty, 
a  ^!in\Mi  l»v  r\|M'ri<Mn'r,  providrd  that  thr  cin  illation  is  other>vise  nor- 
iMiil  Mini  iin  ihrmnbii''  furrn''  \\\  \\\v  thi  •>!'  liirMiiMii.  The  fear  of  gan- 
(•niir  i    imrniimli'd.  jii^'t  a^  in  \\\v  cw^v  ut'ihi'  Irmoral  voin. 

liijiiiir  to  tin-  \«in  ajom'  an-  nnonuMi-n  Infan-ie  of  its  pro-> 
lirti'tj  |in  it  ion  l»«'hinil  ilii'  riavifK-.  In  ^i;]l»-\vi«nnil>  ami  gunshot- 
wi.iiiiij  ilir  :Mti  r\  ami  inr\rs  an-  ii-ually  iiijuroi  at  tlu-  >ame  time. 
Ivlirinii  li:i .  nM-niilv  riporiril  a  tM-r  .»t'  >tal»-\Vi>inhi  i>i'  llu'  vein  l)elow 
tin-  c.ill.ir  Ihiiic  wiili  r.ijunlrti-  n  rovrw  at"i«r  laund  ligation.  Sul>- 
I'lii.mriiii  .  iiin'iiiii;'^  of  ilii'  vi'iii  l>v  tniirm«  ni-^  i't'  tin-  flavielf  and  bv 
I'ln  i«Mi  mI"  ihi  \\;ill  li\  -urroniiilitiLr  pu-  lia-  iMt-n  n  |>«'atf<l]y  re|H»itod. 
I'll  t|iirnil\  .  Ill  iiMi.'v  iiii^  iiiiniM-  o:'  ilii*-  riL:i-'n.  a  )''i«-r  nf  tin*  vein 
al'i'Xi    flit    i'l;i\nlc  ha-  Imih  n-ifiiil  willi.'iit   UMt-'N>ar-l  n -ult. 
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The  (jrogiiosis  of  injury  io  tliis  voiii  is   always  unfavorable,  uot 

onlv  ou  arrount  ^^f  the  danger  of  air  eiito'inj;:,  but  also  because  <if  the 
ainniml  <jf  hrfjiurrhage. 

Ligation  of  the  Innominate  Vein. — ^lujurv  of  this  vein  is  no 
lunger  eiinsiderG<l  neeessarily  fatiil.  A.sitle  from  the  ease  of  recovery 
after  a  ^tal>-wouiid  re|X)rted  by  Maisunueuve,  2  eii.ses  of  injur}'  to  the 
vessel  in  excistttn  of  tuuuirs  have  recently  been  rejM>rt<^Hi.  Rieard  eut 
the  right  incoiuinate  vein  wliik*  •»pemtjng  un  careimimatous  glands;  he 
imi]ie(HateIy  ch)se<l  llie  wnunil  in  the  vessel  with  a  lateral  suture  and 
obtained  a  perfa-t  result.  Bmlil  was  uhliged  to  resect  the  eunmion 
jugular,  sul.>chivian,  and  innominate  veins  in  removing  u  melano-  J 
sareonia  in  the  left  sujiraelavienlar  foKsi.  The  restH-tiou  was  aeeorn^ 
plishtnl  without  sjKH'ial  diiiieuUy  after  prt^iminary  ilivisiun  nf  ilie 
clavicle.  No  disturbances  of  the  circulation  were  f)bservefl  after  the 
operation,  probably  iHH-ause  eollatenil  circulation  was  estal>lished  with 
ease  ou  account  of  htug-eoo tinned  pressure. 


mJURIES  OF  THE  THORACIC  BUCT. 

Injury  to  the  duet  alone  in  stab-,  incised,  or  gunshot-wounds  is 
uucoraraon  on  account  of  tlie  dtn-p  j>ositi<m  of  the  duct.  On  tlie  f»tlier 
hand,  this  structure  has  l«?en  frctpiently  incisc<l,  and  even  diviilwl, 
while  removing  adherent  growths  in  the  supraclavicular  fossa.  In  a 
prc[)anition  shown  by  Briiiton^  the  duct  sub<livided  and  reunitwl  just 
lyefore  rcitching  the  inn<nninate  vein,  thereby  forming  a  ring,  fnan  tlie 
outer  side  of  which  ttiree  twigs  ant  I  one  twig  from  tlie  inmr  side  were 
given  off.  When  the  duct  is  injnre<d,  the  exuding  Hnid  is  fref|nently 
not  milky^  but  clear  and  sei-ous,  so  that  it  is  proliable  that  in  these 
cases  the  main  duct  was  not  harmeil,  Imt  rather  sitrae  of  the  larger 
collateral  twigs. 

The  danger  associated  with  iujmy  to  this  structure  is  due  to  tlie 
continual  loss  <if  chyle  from  the  wound,  producing  grave  (hsturbances 
of  nutrition,  and  to  the  pr>ssib1e  results  of  ligation.  Simple  im-ised 
wounds  or  laeenitio^ns  have  n  tertdetnw  to  heal  nipirtly  after  packing,  so 
that  the  flow  of  chyle  ceases  in  a  slmrt  time.  When  dnnble  ligature 
is  appliet^l  to  the  duct,  collateral  circtdation  is  established,  probably 
through  the  right  lymphatic  trunk.  Considering  the  nirity  of  this 
injury,  some  of  the  eases  reported  will  be  citetl. 

AVilms  injured  the  duct  close  tr>  its  termination  while  curetting  sus- 
picious tissue  after  excision  <if  a  carcinoma  of  the  riglit  side  «>f  the 
neck.  This  was  followed  by  a  flow  of  milky  fluid  mixetl  with  blood. 
The  wound  gninulatefl  after  [meking  with  gauzt\  The  patient  died 
six  months  later  from  metastases. 

Schonborn  (IHIJ:})  injurcfl  the  duct  while  excishig  a  tulxTCulous, 
bri>ken-ditwm,  ailhermt  mnss  of  glands  fWim  the  left  snprachivicular 
fossa.  Cyanosis  aufl  colhipsc  fullowtHl,  due  to  entnince  rd'  air  into  the 
veiu.  After  exposing  the  seat  of  injury  the  duct  was  tit^l  at  lx>th  ends 
and  divided  l>etwcen  the  ligatures.     The  distal  ligature,  however,  came 
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tM,  aorl  after  the  ofwratioD  a  kige  qaanthr  cf  dqrfe 
thrr^u^h  the  wrjund,  without,  however,  g;fBve 
The  flow  of  chyle  grMinally  oeaaed  after  about  a 
hesiU^I.     S% 'mpi^iOM  due  to  air-€mbi^iii  wi 

While    rMnoving   taberculous    lympb-ghiids 
eternal  \ti9nvm  cif  the  stemomaetoid,  Schwimi  tore  ooe  cf  Ae 
twijr-  of  tlie  duct,  and  chyle  cootiDoed  to  flow  from  the 
iMmi4-  time.     The  patient  bcgiiining  to  fiul,  the  opening 
and   clamperL     The  cbunps  fdl   off  on  the  third  day.     Uw  iiiBJfiil 

Brr>hl,  while  removing  a  mehuHiaarconBa,  reaectcd  the  left 
and  internal  ju^lar  and  the  imbclavian  and  ini 
found  in  thtf*  prepanitirm  that  a  piece  of  the  thoiacic 
Jiwrn  removeil.     Recovery  foUowed. 

Kr^m  Tiutured  an  operative  tear  in  the  duct  and  obtained 
recover^'.  The  :H^.Tet]on  was  serous  in  thii$  caiie.  He  reports  mk  the 
same  time  a  favorable  result  by  Phelps,  who  injured  the  vein  wmA 
c\<yr<A  it  with  forceps.  Keen  also  reports  a  fatal  case  one  and  a  lialf 
day  after  o|jeration,  observed  by  Cheever. 

On  the  .--trength  of  the  case*  above  reported,  injury  to  the 
must  U;  rrpnsidererl  less  disastrous  than  was  previously  believed, 
cially  if  r-ollateral  circulation  has  been  fiivored  by  preesore  rf 
situated  anmnd  the  terminal  prirtion  of  the  duct. 

Treatment. — As  far  as  the  treatment  is  concerned,  reoovciT  Ins 
followed  packinfr,  ligiition,  the  use  of  clamps  and  sutures.  Themelliod 
to  Ix;  employed  will  depend  on  the  size  of  the  tear  and  the  ease  with 
which  the  seat  i>f  injury  may  be  exposed.  Double  ligation  rf  iSbm 
duct,  however,  is  to  be  confined  to  cases  in  which  division  is  oomplele 
or  nearly  so.  AMien  separation  is  partial,  suture  as  applied  in  the' 
c»f  vein.-?  is  to  Ik*  recommended.  In  small  tears,  packing  with  k 
form  gauze  will  in  all  probability  be  sufficient. 

INJURIES  OF  FEBVES  IN  THE  NEOK. 

Injuries  of  the  Vagns. — Sudden  bruising  of  the  nerve  may  give 
rise  to  serious  symptoms,  il<  shown  bv  2  cases  repkrted.  Michaux 
li<nit(Ml  thr  jkhIIcK'  of  a  li|v»ma  that  surroundiMJ  thi'  vajrns  nerve.  After 
cTvinirout  the  ])atu'iit  liecaine  uiK'oiiK'ious  and  luvathinjr  cejis^d.  These 
alarniin^r  symptoms  disiipix^ared  after  removal  of  the  liiraturo.  In  a 
e:is<'  o|K'r:ite(l  on  by  Tilmann  for  the  removal  of  a  e:ireiiioma  of  the 
\v{\  siile  of  the  neciv  that  was  ailhen'iit  to  tlie  jiiiriilar  vein  and  the 
vagus,  the  patient  siuhlenly  iKH^ame  pnlseh'ss  and  eeastnl  to  ])reathe. 
It  was  dis<H>vered  that  the  vagus  liad  IxH'n  eanglit  in  a  elanip  which 
dcstnjyod  \\W)\\\  thn'<^fourths  of  the  nerve.  After  removing  the  elamp, 
and  employing  o:irdiae  massage  and  injeetion  of  ether,  the  attack  passed 
off  and  the  operation  was  continued  without  fui*tli<T  disturlmnce  of 
breathing  or  of  the  heart  action.  Th<'  nerve  wa<  diss<H't«Hl  out  fnim 
the  tumor  and  suturetl  at   the  seat  of  injur}*.     Ree<nery  took  place, 
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although  the  thoracic  duct  was  tied  at  the  same  time.  Injuries  to  the 
nerve  alone  are  rare  on  account  of  its  protected  situation.  They  are 
generally  due  to  stab-  or  gunshot-wounds. 

Only  7  poorly  described  cases  of  gunshot-wound  are  to  be  found 
in  literature :  1  case  by  Stromeyer  and  Beck,  3  by  Demme,  1  by 
Bhinke,  1  by  Traumann  (Fischer).  In  Stromeyer's  patient,  in  whom 
the  ball  passed  horizontally  behind  the  carotid  arteries,  the  left  vagus 
was  bruised  by  being  pressed  against  the  vertebral  column ;  the  right 
vagus  was  only  grazed.  On  the  loft  side  the  resi)iratory  murmur  was 
absent.  Death  followed  in  three  weeks.  Of  Demme's  3  cases,  2 
recovered,  but  had  labored  respiration,  a  hoarse  voice,  and  increased 
pulse-nite.  In  the  case  recently  reported  by  Traumann  the  vagus  was 
injured  below  the  superior  laryngeal  norve  by  a  bullet  entering  through 
the  mouth.  There  were  motor  paralysis  of  the  vocal  cords  and  great 
increase  in  the  pulse-rute,  but  no  pulmonary  signs.     Recoven*. 

The  experience  with  division  of  the  nerve  in  connection  with  ex- 
cision of  malignant  tumors  is  more  extensive.  There  are  4  further 
observations  to  add  to  the  19  cases  of  unilateral  resection  of  the  vagus 
collected  by  Widmer  in  1893  ((jussonbauer,  2  ;  Eigenbrodt,  1,  and  1  of 
the  authors).  Of  these  23  cases,  recovery  t<x>k  ])lace  in  11,  and  death 
in  12,  so  that  the  mortality  is  about  52  per  cent.  It  nmst,  however, 
be  taken  into  consideration  in  connection  with  this  death-rate  that  in 
all  of  the  cases  the  large  vessels  were  tied  at  the  sjime  time,  and  that 
the  patients  were  usually  advanced  in  years  and  run  down.  They  were 
subjected  to  a  protracted  operation,  and  furthermore  several  of  the 
cases  belonged  to  the  pre-antiseptic  era.  The  causes  of  death  wore 
secondary  hemorrhiige,  cerebral  embolism  following  ligation  of  the 
carotid,  injury  to  the  phrenic  nerve,  purulent  meningitis,  delirium 
tremens,  purulent  bronchitis,  and  pneumonia.  In  none  of  the  eases 
was  death  directly  attributable  to  injury  of  the  vagus  itself. 

These  statistics  make  it  justifiable  to  consider  unilateml  resection 
of  the  vagiLS  a  procedure  devoid  of  danger.  It  must  be  remembertHl, 
however,  that  in  thase  cases  of  resection  the  nerve  was  not  normal  as  a 
nile.  The  vagus  should  be  resected  only  when  it  is  inseparably  adherent 
to  growths.  Pmlonged  compression  of  the  nerve  or  carcinomatous  in- 
filtration has  usually  preceded  operative  interference,  so  that  the  healthy 
vjigus  of  the  other  side  has  liad  time  to  assume  the  functions  of  the 
diseased  nerve. 

After  resection  of  the  vagus  laryngeal  symptoms  are  most  con- 
stantly noted.  There  is  always  paralysis  of  the  vocal  cords  with 
hoarseness.  Sensation  of  the  mucous  membrane  and  motility  of 
the  epiglottis  remain  intiict  if  the  vagus  is  divided  below  the  seat  of 
origin  of  the  superior  laryngeal  norve,  as  is  usual.  Respiratory  changes 
have  not  boon  accurately  reported  in  any  case.  Stronieyor's  case  is 
not  avaihiblo  in  this  reS|XH3t,  because  the  vagus  on  the  other  side 
was  not  healthy.  The  pulmonary  complications  frequently  occurring 
after  the  oj)oration  might  be  explained  by  other  causes  than  ligation  of 
the  vagus.     Any  particular  or  permanent  influence  on  the  heart  has 
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not  Ijeen  rei^ortcti.     The  pulne  reniaiiLs  uuchaiij^i'il  in  the  majority  of 
ante's.     In  Eigenbrixlt*^  mid  Tniuinaiin'H  jialient  thvn*  was  iiiri'uiLsc*  in 

tilt*  jmls«^*-rat('.     Nn  sYiii|»t«inis  ivf'emlil»«  U*  the  iligt^^^tive  urgtiiij*  hav 
IxM'ii  iintierd  iil'ter  division  ni'  \[w  viijlcus. 

Injuries  of  the  Cervical  S3nnpathetic. — Injuries  of  this  ntrvc 
nliiUii  ari'  uxtrrmt'ly  rurcMui  acntunt  lA'  it,s  auat«jniical  jK>siti<»n.  In  lX7t> 
Soeli^niiilltT  was  ahle  to  colktrt  13  cases  of  injiiiy  to  the  .s^inpatlirtic 
norve  that  had  Imh'ii  nmn*  m^-nniti'ly  drs*Til>e<h  Of  th«>«',  \i)  were 
cases  of  paralysis  and  *1,  cases  of  irritatioiu  Aniou^  ilio  hitter  was*  ] 
rase  ohstTvtMl  hy  Mttchcll,  Mi>r(»lif>ns(%  and  Kih^ii,  in  whi<'li  the  nerve 
iiad  lKH*n  iiijtired  by  a  gunsliot,  and  in  wliich  eumplete  riKxivery  took 
phiee. 

Irritation  or  j«uidysis  of  the  synipatluiii-  is  more  fn'tpiently  due  to 
cinnprosiiKi  by  tutJiors  of  the  mrk.  IrrilaUon  ranges  dilatation  of  the 
pupil,  widening  of  the  ]wdpeljral  ftriiiee,  pn^trusion  of  the  bulhiis,  and 
jmlhtr  of  the  eorres} Handing  sich-  td'  the  faee,  the  surface  teni|H*rature  of 
>vhieh  may  be  hnveriiL  Paralysis,  on  the  contrary,  cans<*s  mynsis, 
jifosis  (by  paralysis  of  the  smooth  muscle-tihrcs  of  the  lid),  c< »ngestiong-J 
and  increased  temperature  of  that  side  of  die  fatv. 

The  f^ymjiathetic  nerve  has  lx»en  resected  in  the  excision  of  iieo- 
plasfus.  In  a  case  njK'nite*!  u]mn  hy  Isniel  the  jiamlytic  symptoms 
occurring  immediately  after  the  o]>eration  improvtHi  in  the  course'  of  the 
iollowiug  week.  Xo  interference  with  the  heart  has  l>pen  re{K>i*ted. 
Division  or  excisiuu  of  the  sympathetic  may  tlierefore  be  considered 
a  procedure  without  danger  if  done  on  one  side,  and  may  Ik*  |xTformed,.* 
without  hesitiitittn  when  the  nerve  catmot  Im'  di^^sectcd  frc^-  fr(>m  adheivnt 
tumors.      No  iustinice  of  suturing  the  nerve  has  ln-cn  reporte*l. 

Resection  of  the  sympathetic  nerve  has  Ikh-u  rei-ently  rei^ouuuemled 
for  therapeutic  purjmscs,  esjHK'ially  for  the  cure  of  epilepsy.  Alexander 
recommendiHl  bilateral  resc»ction  of  tiie  np]X(r  gimglion,  Bogdanek  of 
the  midiUe  g-angliiin,  and  von  Jaksch  of  the  lower  ganglion,  in  tTio- 
nection  with  ligatifm  of  the  vertehml  artery  and  division  ^>f  the  sympa- 
thetic above  the  ganglion.  Junnc-sco  went  a  step  fartlu-r  an<l  [K-rformed 
liilatera!  resection  of  the  entire  sym[«ithetie  for  the  cure  of  epilepsy  and 
Graves*  disease,  and  excision  of  tlic  upper  cervical  ganglion  alone  for 
the  cure  of  glniiconia.  As  there  were  no  rcliabh'  data  U*  justity  excision 
of  the  sympathetic^  the  ojK'ration  had  to  dejicnd  tor  its  justiticatirm  on 
clinical  results.  The  restdts  of  Junnei^co  are  as  tbilows  :  Of  45  ca^eB 
operated  for  epjlepsy,  19  were  subse^juently  examined — 10  were  cnnHl, 
6  improved,  and  2  not  iniprnvtHl,  Of  10  cases  <t(K*rat*xl  for  Graves' 
disease,  <>  were  curt^l,  4  improved.  The  oliservatious  in  none  of  tliese 
cas*\s  extend  over  two  years,  and  are  therefore  too  short  to  jn<lge  of  the 
final  results.  Resection  of  the  sympathetic  should  be  resf>rt*xl  to  ordy 
in  cases  soiUfticnlt  ttiat  any  (>ther  form  of  treatment  cannot  be  adopted. 
According  to  liraun's  more  recent  experience,  restM-tiou  is  without 
inflnciiee  on  epilejisy. 

Injiiries  of  the  Brachial  Plexus. — This  injury  generally  follows 
gunshot-wounds,   where   either  the   projectile   itself  or  splinters   t^f  a 
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fractured  clavicle  bruise  or  divide  the  nerve-conls.  There  are  usually 
life-endangering  complications  at  the  time,  especially  laceration  of  the 
vessels  at  the  root  of  the  neck^  so  tlmt  the  damage  done  to  the  nerves 
bei«>mes  of  less  imj)ortance.  Severe  contusions  of  the  supraclavicular 
regit)n  may  also  lead  to  j)aralysi8  of  the  plexus.  Stabs  or  incisions  in 
which  individual  cftrds  are  cut  are  more  infrequent.  The  symptoms 
deiKjnd  in  each  individual  ciise  on  the  location  of  the  wound.  The 
indications  for  undertaking  primary  or  secondary  nerve  suture  de})end 
on  the  conditions  in  the  wound  and  the  possibility  of  accurately  deter- 
mining the  paralysis,  etc. 

Iiyury  of  the  Spinal  Accessory. — In  surgery  of  the  neck  only 
the  external  branch  of  this  nerve  will  have  to  be  considered,  because  it 
is  hardly  possible  to  avoid  dividing  this  bnin(;h  while  removing  certain 
tinnors.  The  effects  of  the  injury  are  not  uniform.  In  a  portion  of 
the  cases  complete  paralysis  of  the  sternomastoid  and  trapezius  results, 
whereas  in  other  cases  the  function  of  the  muscles  is  not  entirely  lost. 
These  differences  are  explained  by  the  fact  that  both  muscles  are  not 
exclusively  supplicni  by  the  accessory  nerve,  but  also  by  motor  branches 
of  the  second  to  the  fourth  cervical  nerves  which  join  the  spinal  acces- 
sory either  Iw^fore  its  entrance  into  the  sternomastoid  or  supply  these 
muscles  directly. 
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DISEASES  OF  THE  NECK. 

AHEDBnaiB  OF  THE  HBGK. 

Arterial  Aneurisms  of  ths  Heek. 


I IM I  MAIM'  or  ffilw;  1111(1  }<|HMitane(>ii8  or  tme 
ih-  »»M  (•      'r*»''  foniMT  <lc'v«'lo])  either  immediately  after 
.      „n   iHlMV   '"■  wpl**'**''  J^^'vcral   wwks  or  months  aflerwudj, 

iImkI  •:M'I'^''"K  "'  ^^"'  ***"*^  '"  ^^**^  vessel-walJ.     The  vroi 
^^  Li  I  llf  I'  ''*'*^  '"'  pi^'<l<><**'^^  ^\^'  ^  ^^°^'  ^^^  gunshot,  and  the 


MiiMilt'C   '""^  *'''"*   "'I'^'b-     '^^"'fi'  maybe  Ful)cutancou8 ^ 
I      iMif  H»*  niFj'!''**!''""  offonv  (kick  of  a  horse,  stranguUtioiA. 
i    *    .M.I  unMiM'-'"*'  'I«'V<*1<>1>  »•**  tlie  result  of  eircumscribed  somii 
IT"  l.ill   '!»»'    *"  iirferial  K'lerosis,  advanced  age,  lues,  or 
ll'     I'v"     "Mlf'ti''**  fin*  not  always  to  be  sharply  fteparated  otinioiJly. 
li      /i(M  MriM'^iiioii'il  ""<!  <'*>"^^*"^^^^^*^"  tyiies;  fc>r  instance,  a  sp 
t\,itotin"tti  i»ol  ifirm|uentlydevelo|>s  rather  quickly  fbllowing 
'\V.!i*i    I..,. HIM.  "^»"K  to  rupture  of  a  jiathologioally  soft  i 


Mil      If.lMIMf*.  . 

ll         I  f.Miffifiti''  iitH'urisnis,  on  the  other  hand,  may  devdop 
'?'     r     j       ui,n\nn\   iliwteiition   of  a   scar  in   the  veswl-wall.     As  llitt 
I     i-i  iin/l  *1"'  treuMiM'ut  (»f  l>oth  XyyH^  of  aneurism  comqNMid  in 
' '''     I*  M  l«  M'*'  itit*-***iivy  to  give  them  si>parato  c'onsideration.    Grisp^s. 
'*'"''i'i       <l  '     "'"*'  »»''""u»tion  as  to  the  frecpiency  of  anearisms  of 
ujiil  I  I "     '*       ^^^  ^1^      1 1|-  - ;,  1  <,j^^  ^,f  uneiirism  in  general,  20  were  of 

*l**"''    '    ..  .li     ^J  of  the  sulx-lavian,  and  25  of  the  carotids.    Of  the 


(IIKK" 


llMit'. 


^ '**'*'  wilhii/   M»   Ifcirwill,  in  87.35  jjer  cent,  of  the  cases, 


III.  M'Miiooii  trunk  is  the  K'at  of  disease  in  the  miyority  of 


^'^^  *  I    ,tiini  »)i'-  *'Xt^*riiul  and  5.75  |kt  cent,  the  internal  carotid. 

*  t'V  '  \!|  iMiif  iff  •'***  Common  Carotid. — The  s«it  of  disease  may  be  at 

|>,  • ' »  •<■'  lion  f>r  tlir  nrtcry  ;  the  former,  however,  is  most 
\\\\  **l'l"  ' .  '  ^^,  i\„  rjii  of  lilhireation  there  is  often  nonnally  present  a 
yV\U^y'*''  '  J  ,),j,,hihon.  TIh'  <lisea>e  is  nioir  eomnion  in  men  and 
!^\\\\\\\  ""'.'',  ,\,tntii/  \ontli.  The  size  of  the  tumor  may  var>'.  It 
VJW  II'*  h    Jh/     .*,Un\i'f\i\i'  of  the  iieek.      The  shape  is  u'suallv  oval. 


iW  '*^'*|      ,nl/  .ph*''«''»'» '••"•   the  long  axis  of  the  swelHng  l)eneath 

4llM(^^'<  iilrtlMld   ^'*»iTe«|H.nds  to  the  dinn'tion   of  the  largi^  vessels, 

^***      III!  Jiy'*'"''''  ""»»'"•'"■  "'**  "*^'>J>^1^'  pi't'^ont.  but  may  Ik?  al)sent 

4  M  *'!"♦    '"   t*"'  '**^''*     '*''*'  '''^'*'  '**   *'*^'  tumor  is  always 

i^ttn^lir**,  IhM  when  this  is  removed  the  forme-    " 

§l4t\y  ri'W^UuHl     The  pulse  of  the  tem|wral 


former  dimen- 
artery  is 


Traumatic  aneurlnm:  the  sac  formed  by 

the  ll»«nc«  iiroutid  the  vejiat- 1. 

Dissecting  AnenrlKm. 
'f.  the  IntPTTial  pout  nf  the  *rterj' :  ff,  the  midttle  euiil ;  t\  tht-  external  coiit*,  d,\V«iitytV\\x\»x 
Tijwue,  fiheoth,  or  i>ther  tissues  *^urrouinllng  ihe  arlerj. 


es 
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weaker  ami  is  soimnvhat  lattT  than  that  of  the  other  Mi\  Imt  in  tntU- 
vi<lua!  ca.ses  may  lie  tiorriKil.  Wh<'n  tlie  i^ac  is  extretuely  htrge,  f^ynip- 
toiiis  of  <]tsplacenient  ami  eoin]ir('s.-«ion  of  the  nt-iirhlMiring  orgjiiifa  are 
observeil — ihiliculty  in  swallowinji:,  dyhjuura,  iieiinilgiu,  jMiniJyiii.s  of 
the  bypogh^isal,  recurrent  laryngeal,  oi-  ^ynijwithetie  tien^e.  Insnilicietit 
hlotwl-Mipply  to  tire  liraiu  may  jirmhit-t'  heatlaeht',  <n/ziiie*v«,  uttack^  of 
uncniiseinusues,s,  inmniiiia,  and  even  tmu^itory  hemiplegia. 

Diagnosis.^ — Ttie  ilingiirf^is  is  usually  easy.  Hie  eiHidition  may, 
however,  he  confounLliil  wiih  other  tun(or>,  es|M'rially  when  jmbatiutt 
is  absent^ — ^as,  for  instaiKr,  with  lym|jboma — tfiat  an^  rlosely  adlierent  to 
the  carotid  nt  tlie  seat  of  divisioji  and  stirronod  tlie  vesst-ls  in  fn»nl  an<! 
behind.  IHiniinition  in  size  on  j>ressure  and  the  jiresenee  of  jKiraly^iis 
wtJuUl  lie  in  favor  i»f  aneurism.  It  may  be  mneh  more  dittieidt  lo 
ditl'erontiate  the  largi^  IjliKMl-cysts  corn niunien ting  with  the  veins  which 
aIj*o  diminish  in  size  on  pressure.  Exploratory  puncture  doen  not 
always  ^Ireide  tliis  |ioint»  heenuse  in  eas^^'^  ol'  aneurism  the  neiHlle  niav 
penetrjite  ehjtri  front  whieli  dark  UhHHJ  will  Ik*  emptitML  Pandysiiii  of 
neighlH^ring  nerves  is  in  favor  of  aneurism,  fur  this  is  not  usually  prRs«?nt 
with  hlood-eysts.  The  aceuiiite  loealizatiou  of  aneurisms  is  quite  «isy 
iit  till-  u|)|H'r  earoti<l  ngion,  but  is  oIU'tj  irripo.-sihh'  lowfrdown  (am'uri.siu 
of  the  iinioniinat(^). 

Prognosis.— Tlie  piHignosis  is  uufavoral)le.  The  aneurism  increa.«ie» 
but  slowly,  and  may  even  remain  stationary,  l)ut  it  hag,  generally 
s[>eaking,  a  tendency  to  enlarge  progressively.  S|Hintaneou>  r<?ef>very 
probably  never  takes  plaec.  A  fatal  residt  is  due  either  to  rupture  of 
the  .sac  (externally  or  internally  with  heinorrluige  into  the  tnieheaj 
a\s(>phagus,  or  pleura),  or  to  secondary  etjinjiresskju  of  neiglilxtriuj 
organs, 

Ifreatme&t.^ — In  spontaneous  anenrisms^  es|)t'eial]y  those  syphilitie  in 
origin,  one  is  always  justilieil  in  trying  interna!  mnliejition  (potas<inni 
iodide,  diet  after  Vnlsalva,  Tufnell,  Baliourl,  whieh  iutt  infretpiently 
is  followefl  by  les>ening  of  hubjective  signs  and  diniinntittn  in  the  size  of, 
the  tumor.  Should  this  jirtH^'durt^  prove  unsuccessful,  and  shinild  thei 
bealanning  synvplonis  of  ciimpression,  Mjrgieal  interference  will  lu-^'time 
necessary.    In  tranmiitic  aneurisms  this  is  indicatcfi  frrim  flic  lu^ginning, 

f)f  snrgicjd  methods,  eoni[)res8ioii  of  the  artery,  ligation,  an<l 
radical  excision  are  the  first  to  he  considered.  The  method  adoptt*d 
will  de|M'nd  In  the  individunl  ease  chiefly  tm  the  seat  of  the  aneurism, 
60  that  it  litH'(JiTics  luressnrv  to  eonsidrr  sepanntely  rntetirisms  uf  the 
proximal  and  ajieurisms  t>f  the  distal  jxirtion  of  the  artery. 

AXErRISM  OF  THE  UrPKR  PaRT  of  the  C'aRoI  I1>.^K  Pn'ftsvre, 

Thij^  is  applied  over  the  pmxiuud  ]wtrtion  of  tlie  earoti<l— /.  *'.,  flie 
lower  [>art  of  the  snc — best  with  the  finger.  It  is  very  diitienlt  to 
npply  pressure  to  an  artery  alone  in  flit^  neck  on  acc^iunt  of  eomjircs,*- 
ing  other  organs  at  the  sime  time.  The  artery  is  oechuletl  daily  for  a 
f)enod  itf  sevend  hours.  Billroth  reports  the  effect  of  this  pm- 
eeilure.  His  patient  died  of  pneumonia  three  years  ailer  the  cure  by 
tligital  {compression  of  an  aneurism   the  size  of  an  apple.      The  eylin- 
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drically  disten<le(l  |>(>rtion  of  the  wirotid  was  filled  throughout  itij 
oournt'  by  .Htraud-like  cfiagula  adhering  clojsely  to  the  wall.  The  result 
most  fiXHiiK-ntly  uUtaiiUHl  b  not  iMini|ilett*  «»bHtenition  of  the  sac,  but  a 
tilltiijL^  up  of  the  Kime  with  fibrin,  lesiviog  a  pen'inus  eetitral  cauab 
Compress  Shu  is  not  a  distinctive  procedure,  because  the  circulation  is  at 
the  same  time  maintaiued.  It  h  less  reliable  than  ligation  tm  accoiuit 
of  the  |K»ssibility  of  recurrence.  As  far  as  the  practical  results  are 
com-erneil,  Rouge  cure<l  1  aise  in  a  man  sLxty-eight  y«trs  t»Klj  and  3 
cases  out  of  5  iH>necttHl  Ity  Dclljct  ret*over«.Hl,  \\hen-:Ls  in  ibc  tithcr  2 
the  tumor  ivniaineii  stationary.  Digital  compression  is  not  devoi<l  of 
flaoger,  tor  brain  symptoms  may  foUow  ocolnsion  of  the  ojiRitid.  One 
is,  hitwever,  in  a  position  to  meet  tliis  (latigi'r  immediately  by  freeing 
the  circulation^  thereby  avoiding  irrt»par;ible  iLimage.  Billroth's  expe- 
rience in  this  respetst  is  instructive.  In  tlie  ali«»ve-mentione«j  case, 
compression  gave  rise  to  uuconscionsncss  and  convulsions,  which  dis- 
appeared rapi<lly  and  nx'urred  with  increased  intensity,  assix-iatetl  \dtli 
juiralysis  of  the  cercljral  nerves,  when  t!»e  pn^ssiirc  was  n-iipplied.  After 
eiglit  flays  these  symptomis  disappeared  and  tlie  aneurism  was  cured. 
The  chances  of  success  are  more  favorable  with  traumatic  aneurisms  than 
witli  the  sj>ontiineoU3  variety,  because  in  the  former  tlie  IiIihhI  is  not  in 
t*ontact  with  any  vcsH-l-wall  and  is  more  apt  to  coiigulate  when  the  circu- 
lation is  intcrrnptixL  The  measure  is  usually  very  fwunfub  and  at  timed 
amnot  iye  eurrie<l  out.     Iti  crises  of  this  sort  res«jrt  is  had  to  ligation. 

2.  Crntrai  Lk/uiion  belott  iht  SaCy  afier  JIutder  or  Anei, — This 
methcMj  is  much  more  rapid  and  ai^urate  tlmn  compression.  The 
danger,  hfiuever,  is  corrcs|M>nirmirly  gre:iter,  l3ecause  one  of  the  arte- 
ries supplying  the  brain  is  sn<ldetily  iK?clude«L  The  conditions  that 
favor  formation  iif  (^»llatend  circnhition  are  much  more  developed 
where  an  aneurism  exists  than  in  healthy  vessels,  but  there  is  always 
the  possibility  tliat  an  insufficient  anmnnt  of  blrnMJ  will  be  supplitnl  to 
the  l>rain.  In  traumatic  aneurisms  of  young  fw^^tple  that  are  otherwise 
healthy,  one  does  not  hesitate  to  decide  uj>on  ojx*rationT  whereas  the 
prevailing  <'onditions  must  lx»  taken  into  consideration  in  spontiUieous 
anenrisms  in  those  mi>re  advancjil  in  yciirs  or  when  the  |>atient  is  suf- 
ferinif  from  some  constitutiMna!  disorder.  It  is  always  advisable  to 
dettTmine  the  effe<'t  of  compressing  the  arter\*  Ix'fore  operating,  and 
when  symptoms  referable  to  disturbed  cerebml  cinndation  are  noticed 
tlie  vessel  shoulil  not  l>e  tied. 

The  ivsults  of  lig-atiou  liave  l^ecome  niateri:dly  l>etter  since  the 
intrmluction  of  antisepsis.  In  the  prc-antiseptic  era,  21 — i  r,,  44  per 
ceut — i>f  47  ciises  colle<led  by  LeFort,  succinnlKHl  ;  whereas  only  2 — 
I.  f.,  22  per  CL*nt.-— *lie<l  of  9  cases  collected  by  Pelbet  and  AValther, 
since  l.S7o.  Death  was  due  in  one  case  to  secondary  hemorrhage,  and 
in  the  other  to  suppuration. 

3.  AnttffluJ*  Miihrpi — ».  **.,  Ligation  abort'  on*l  helotr  the  Sac,  and 
E^cimon  or  InMon  of  the  Latter, — This  is  the  quickest  and  surest  way 
of  curing  an  aneurism,  but  is  technically  most  difficult,  as  there  are 
often  adhesions  between  the  sac  and  surroimding  tissues. 
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KarewKki  liirati**!  tlit*  rfinuimn  ran>tiJ  below  aiul  tlu*  fXtiTiial  unci 
internal  cuimtid  above  tiiii  siii"  of  an  anciiri^iu  the  >ize  of  a  <i^t  in  a 
man  thirty  ycsirs  of  ajre,  whifh  was  |>n>bably  itut-  tn  syjiljilis.  Th«* 
eac  wa."^  piirtiaUy  resii-tt'il.  RtH'nvrry  was?  iitievciitful.  I>elag<*iiu"^rv 
excistil  un  atu'iirism  tlu*  >i/.c'  ni'  an  f»ranjre  in  a  i^irl  i'ixtceti  yrar;^  of  a^<» 
aftir  li*j:iiiiji^  the  ranttal  li-ntiiilly  and  |^K.Tij»li(.'mlly.  Thi'  intfrnul 
jugular  vein  wus  aL-^o  tk-<l,      lit'c-o von*. 

A  nwlieal  ojwration  i.-  nioit*  often  indic-ateci  in  ytmnjr  jMMiple  wUIi 
trauniatJe  ant-nrisin. 

AiVErRisM  OF  THE  Be«inmnc;  of  thk  Commox  r\Koriit. — The 
trealnR'iit  is  tlic  sjiriie  a-  that  i»f  aiiruri.snj  nf  llir  innoniinutr*  l*rri|»h*'ral 
t'onipivssion  an<l  jKM-ijilieral  lipilion  are  thi-  only  nu'tliods  of'  tivntnic^ul 
to  be  ii>nst(!er(Hl,  iH-causf  iK'rliisiim  nf  rhi*  innoniiiiatf  if*  too  llan^crllll^. 

Aneurism  of  the  External  Carotid—Aneurisms  of  tlie  external 
earodd  miv  iniennniiioo,  as  alreaiiy  i!H'iitii»iie«l,  anil  are  n^nally  dne  to 
trauniatisni.  Tlie  tninor  is  sitnated  below  the  angle  of  the  jaw  and 
pre«s4>i*  upon  tin'  neighboring  nerves  (hypoglossal,  glossi (pharyngeal, 
aooessorious),  and  disjilaees  tbelctnsil  inward.  AVlien  etmipres-iHrj  does 
not  give  the  desireil  result,  tlu-  vessel  sliuuhl  l>e  tietl.  Only  wlnii  the 
«ic  reaehes  the  s<'at  of  Ijirurnitiim  is  one  oftjigeil  fn  tie  the  eomtnou 
carotid,  which  is  not  without  danger  in  eas<'s  id'  tins  sort.  In  a 
reprn-ted  by  Ileitli  in  a  man  twenty -three  years  rtf  age  operated  npon 
by  Hnnl«*r's  niethiHb  di-jith  folhiweil  several  wt*eks  after  the  openitioii 
from  enibiilisni  of  the  arterJa  Jo>.-5e  J^ylvii. 

Aneurism  of  the  Internal  Carotid.^-Tbere  are  but  few  observ^a- 
tions  reported  on  anenrisms  of  the  extnieranfal  iw^rtion  of  the  internal 
carotid.  The  swelling  issituatetl  iK-iwetMi  the  angle  of  the  jaw  an<l  the 
ear,  and  pn>tritdes  into  tlie  phaninx,  and  may  be  efjnfonnthxl  with  a 
tiinior  or  aliseess  of  the  tonsil  or  (*i'  xhv  lateral  pbarvngeal  wall.  A 
central  ligature  to  the  internal  earotid  or  to  the  eonimon  carotid  should 
be  aiipHed.  Wyeth  sn<'cee<hHl  in  en  ring  a  woman  fslxty  ye^ar?*  of  age 
by  tying  the  intcnial  carotid  aurl  tlien  tlie  external  ranitid  belf>w  the 
point  <»f  origin  <>f  the  lingnal  ;  the  snperinr  thyroid  was  tied  at  the 
same  time. 

Anemism  of  the  Innonunate  Artery .^ — ^Stab-wounds  of  this  artery 
are  probably  always  fatal,  therefore  the  tranniutie  variety  uhhI  not  be 
considerciL  The  etiology  of  spontant.'ous  anem'isni  presents  no  special 
points  of  interest.  The  e<in<lition  may  develrn»  in  any  part  iif  fhc  vessel, 
bitt  only  the  variety  sitiiatcil  in  the  iK^ripheral  portion  need  be  con- 
«j)<lertHl  here.  Tins  appears  as  a  swelling  in  the  lower  portion  of  the 
n*Y.*k.  Tn  its  gnr>wth  the  tumor,  at  fii-st  intnithonieie,  gnidually  spreads 
above  the  sternmu  into  the  lower  regirai  id'  fh<'  neek,  protruding  l»e- 
tween  the  sternal  part  of  the  steniomastoid  and  the  tniehca.  Tlie  ordi- 
nary signs  of  anenrism  ai*e  present,  TTsnally,  pyniptonis  of  pn'ssure 
njjon  the  neighbctring  orgtms  dcvehrp  very  soon,  such  as  diffienlty  in 
swallowing,  dyspnnpa,  h(»arsencss  (]>anilysis  of  tlie  reeurrcnt  nerve), 
neuralgia  of  the  bniehial  plexus  or  pnndysis,  redcma  f)f  the  neek,  taoe, 
or  anns,  and  at  times  subluxation  and  erosion  of  the  clavicle.     The 
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VQB8el<  leaving:  the  uiuMirisni,  thf  camtid  and  ^ubolaviaii,  may  W  oblit- 
eratoi  citlier  iudividiially  nr  Ixtth  at  the  siiriu  time.  This  is  said  tu 
have  UhI  in  mnuv  eases  to  sjumtaueous  eure.  On  the  f>tber  liaiul,  the 
left  enrotid  and  snlirlaviini  may  be  •►lilitenitLHl,  ]M'nba})ly  by  pressiire  of 
the  sae.     This  laet  must  lie  Ijikeii  inU*  e<uisiilcraU<ii)  iti  tlie  treatnient. 

Diaffnosia, — The  diagnosis,  as  far  as  the  nature  of  tiie  tumor  is  eou- 
cerned,  is  easy,  lint  it  nuiy  hv  diirH-ult  Ut  detemiine  the  exaet  seat 
of  the  aneurism,  bm-iiuse  the  cliniral  pietuiv  nf  an  am-nrism  of  tlie 
be»i;!unini^  purtion  of  the  ear*»tid  and  oi'  the  snbelavian  may  be  abnost 
identieaU  Simultaneous  rnoditiwition  of  the  teuipural  and  radial  pulse 
jmints  to  involvement  of  the  iimominate. 

Treatment, — Stewart  and  Saliri^tT  obliterate<l  the  .s:ie  abmist  e(tm- 
pletely  by  eleetnjlysis  in  a  man  forty  years  tA'  a^e.  The  patient  was 
still  alive  aller  tbrw  years,  Matvwen's  metljud  ^ave  a  tavorable  result 
in  a  ease  of  Biiunder.  This  jKitieut  btui  an  atuMu-istn  of  the  innumi- 
nate  and  neighboring  |)i»rtitni  of  tbe  aorta.  Jiuth  c-artjtids  had  been 
4»blit»'mtLHi.  Tbe  right  subelaviari  liad  bwu  ligated  without  sueeess. 
After  iritriMbicirig  a  needle  thirteen  times,  and  leaving  the  needle  in 
plaoe  eaeh  time  from  six  to  eight  lnuirs^  the  swelling,  whieh  was  the 
size  of  a  hen's  egtr,  gradually  l^et^ame  Hatter  and  after  a  year's  time  tlis- 
ap[»eartHj.  Ordy  tlie  large  arteries  leaving  tbe  aneurism  are  of  interest 
j*urgieai!y,  ber-ause  for  anatoniieal  reasntis  they  ahme  ean  be  ligaterl. 
By  tying  these  tbe  aneurisui  is  shut  out  of  the  eireulatiivn  as  it  were,  and 
tbe  Idood  in  its  interior  gradually  Ixx'/une^s  eoagulateth  The  jM'ripheral 
eolhiteml  eirtruhuion  is  estublished  through  anastomoses  Ix'twccn  the 
external  earotid  arteries.  If  this  metfiod  is  U*  be  snt^eessfiil,  the  lett 
i-arotid  must  lie  intaet.  This  shouhl  be  aseertained  iM'fore  ligating. 
<jruinard  lost  a  iKitieut  five  days  after  the  operation  from  beini|degiaj 
and  the  autopsy  showed  obliteration  of  the  left  eiirotid.  Oillateral 
routes  are  more  or  less  developeil  as  a  rule,  owing  to  tbe  pressure  of 
the  aneurism,  and  tbei-efitre  the  cLuiger  fit*  seriuusly  disturbing  the  eir- 
euhition  in  the  bead  and  arm  is  not  great.  As  a  matter  of  fjiet,  sneh 
conditions  have  not  been  observed  except  in  Guiinird's  e^ise.  The  carotid 
alone,  as  well  as  the  snbelavian,  has  lieen  tied,  and  Imth  arteries  have 
been  tied  on  one  or  both  sides.  Aeeording  to  the  statistics  of  Rosen- 
stiru  in  lH!>7j  sinudtJinefms  ligation  shows  the  l>est  results:  14  eas<^s 
were  cunnl  and  1  8  died  (25  per  eent.  mortality)  out  of  lV2  eases  operated 
U[»on  sinee  the  introduetion  c»f  a^'psis.  Omsidering  tiie  gravity  of  tbe 
disease  and  the  dilfieulty  of  the  op-ration,  the  results  of  BrastloHs  ligation 
are  veiy  favondde,  as  shown  by  tlie  following  tid>le  of  tJO  eases  ]>repared 
by  Jakob  and  iurliMliug  tbe  years  from  1^70  to  1892.  Of  these  i'tU 
csises^  fM  were  euretl  ;  'lii  were  under  ijliservatiim  for  more  than  one  year. 
Cf>nsiderjjble  improvement  in  7  c:is(*s  j  no  intprovement  in  4  cases, 
Twcnty-fwo  patients  tlieil  within  three  months  after  t!ie  operation  ;  the 
Ciuisp  of  deitb  being  in  M  eases  sepsis,  in  4  ruf>ture  of  the  sae,  *^>  died  of 
the  anu:'stlietir,  1  ot'  luemoptysis,  1  ease  of  shm-^k,  and  in  o  eases  the 
cause  was  unknown.  Tbe  eases  reported  sinee  1892  probably  show 
much   more  tavorable  residts.     Of  ]0  (vpentted  eases,  8  were  eurt^d,  1 
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WHS  k'nj|K>rariiy  iriijmtvtHl,  I  ditsl  (1  ra-M-of  B;inl«*li'lHii»  I  ol' Wiiij^luw, 

1  of  llarkit,  <>  cjf  (iiiiiuiiirl,  I  ol"  Ix*  l>entu).  In  all  t4*  thi'tie  ca.new  tiie 
iiirMtM  and  Mihrluviun  wiTc  timl  ul  llio  sauji*  tiiui-,  vvhi«'li  is  tn  U*  eoii- 
Hiilfffd  thr  MjuTJtion  MrfUrtinii. 

Fur  the  jiiir|MtsL'  nt'  sitnply  uncovi*ring  tlit'  arterios  mid  li'nviii|;  Ui© 
aneiirismal  s\u\  Motfs  ijitnsiMU  ior  lipitintj  *»!'  llu-  intinnniiuto  nrt<TV, 
with  rt'swtioii  *»!*  tho  skTuiii  |»ttrtif>ti  ai'  the  ^U'^nnna^lMKl,  i>  prnUililv 
best  lulaitfcfl  tor  ('XiM>siii<r  tin*  t\M  nf  n[n  ration. 

Aneurisms  of  the  Subclavian  above  the  Collar  Bone. — Trau- 
matic aneiirisras  are  mre.  This  comliiion  was  imtic'tHl  (J  time;*  in  13 
case*?  orstab-WfUind  of  tlip  artery  rolkN-t^il  \n   Kottrr.     Billrotli  reports 

2  ca8e»  after  Mjln'utantHius  mature  of  Hie  artery  fnllowiu^^  the  kiek  ofu 
horse  and  a  fall  on  tlie  shoulder.  liotti  patients  dieil  of  aeule  arueinia 
a.sj!<R*iuted  wilh  inarke*!  increase  in  the  size  of  tlie  Kie,  The  autttpsy 
showed  that  they  had  hied  to  dinith  intii  tlie  «ic', 

A  w*rvieul  rib  tuny  \w  the  pre<lis|Mi,-in^  eanse  of  spimtaiieoHs  inieu- 
rism.  Other  than  tliis  thei'e  is  nothiii^^  worlliy  of  e-pecial  mention  in 
the  etiolr»gy. 

The  aneurisjn  tnay  Ik*  of  the  he^riniiin^r  |Mirli<»n  rtf  the  snbehiviau 
or  of  the  portion  beyond  tlie  s«'aleiii.  The  former,  whieh  i.^  ahnoist 
always  on  tlu'  ri^ht  siih',  eoriespoiids,  as  far  as  symptoms  are  eon- 
ceriied,  with  an  arRiirisni  <tf  tlie  iiinctminate  in  ^r(>iK-nd^  mid  £•;  tr4.tate<l 
in  the  sstme  way.  Aneurisms  of  tlie  distal  pi^rtion  |ires>  iiptn  tht* 
braoldal  plexus  and  prtKluee  symptoms  of  irritation  or  panilysis.  The 
veins  of  the  m^vk  may  be  eompressetl  or  the  elaviele  may  Ik-  displaitHi, 
Thi'  ra<lial  pnlse  is  smaller  and  later  th:m  that  of  the  ctther  side — a 
symjitom  of  |i»;reat  ditierential  thagnostir  iiinportanee. 

Prognosis.— The  prognosis  is  unfavond)le.  IV-jith  is  Uf^iially  due  to 
rupture. 

Treatment.^Iii  anenrisnis  of  the  first  portion  e^nupression  below 
the  sae  may  be  trieil,  and  tolloweih  if  need  be,  by  li^ition  as  m*inii- 
niendeel  by  Brasdor,  In  aneiirisnis  of  the  terminal  portion  nnitnil 
compression  is  sometimt^  siieees^ful.  This  Avas  the  ease  in  tlie  al>ove 
iiaine<i  patient  of  8i'hally's,  where  a  ronsiihralde  shrinking  of  the  sac 
took  plaee.  Of  the  *i]M'mtive  metlitMls,  liiratioii  aftir  Anel  or  double 
lifjation  after  Antylhis,  or  exeision  of  the  sae,  may  liave  to  In^  i-on- 
8idere<l.  Miles  suetTssfnlly  tietl  the  subelavian  ei'ntiiilly  and  the 
axillary  at  the  distal  margin  (*f  an  aneurism  following;  a  j^unshot^ 
wound. 

Aneurism  of  the  Vertebral  Artery, — The  }M»si!iun  (*f  this  artery 
between  the  sejih'ni  ninseles  and  the  loii|rus  ei>lli  and  then  in  the  bony 
CJtnal  of  the  vertebra*,  in  the  beiirinnin^  of  it:^  course,  d<ies  not  faviir 
the  formatir>n  of  spontaneous  aneurisms.  As  yet  but  one  east*  has  been 
re|)orted  (^fikuliezV  elini<'),  by  Hnfsehinidt,  in  IHIMk  The  sae  was 
situattil  in  the  lower  part  of  the  artery  heJbre  its  entranee  int<»  the 
spinal  vertebnp.  The  patient  was  a  man  tifty-eitj^ht  years  of  age,  A^ith 
general  atlien*ma.  There  had  lieen  slight  injury  previously.  The 
diagnosis  was  made  by  pres.surc  experiments.     The  vertebnd  artery 
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waB  ligatod  close  to  the  sulM-hivian  ntifl  tlividcnL     Tln^  was  followed  by 
ilisiipjM'jir.mre  of  the  aiU'urUni. 

Traumatic  aneurisms  ai-e  rare.  Matas  was  abh^  t<>  eollet-t  but  20 
eas«*.s  in  ISJM  of  aneurisms  rtf  tlie  rxtraeraiiial  portinn  <il*  tbv  aHery,  (J 
of  whieh  wen*  tnnvd  l)y  operative  iiiterfereiiee.  A?^  a  rule  the  only 
poKsible  nu'thoil  of  tying  the  artery  is  that  rccsunnietided  hy  Ilimter. 
This  may  be  folio wlmJ  liy  iiu-isiiiL!:  ami  }i:iekiu|o;-  uf  the  sic* 


Arteriovenous  Aneurisms. 

Arteriovemous  Aneurism  of  the  Common  Carotid  and  Internal 
Jug'ular, — Tbis  \'ariety  is  very  nire.  Only  *Jt»  cases  eouhl  be 
culh-ritii,  W)  (tf  which  were  in  Phiyette'.s  .Htatistii-s  in  IJ^-SIJ  and 
Ui  in  liraniaiin's  (1HH(>),  and  4  seattereil  eases  were  fbitnd  in  modern 
litenitm**'.  The  primary  eauses  were  stal>,  incised,  orgunsliot-wt»u!uls* 
Of  t!ie  Mr  rases  reported  by  Pliiyette,  7  weix*  stab-wonuds,  2  were 
^iinshot^wounds,  and  1  war<  ]>r<Hbire<l  by  frji^tnt'tits  of  ^lass.  Of 
Bnuuanu^s  eas<»s,  4  weii-  stab-wouruls,  5  giiiishot-wctinids,  and  ;J  ineisfd 
wounds.  This  etiology  exphuus  why  the  condition  is  found  exelnsively 
in Oien  from  twenty  ta  sixty  yejirs  of  a*;e,  and  why  the  eonditi*»n  is 
more  freipjont  on  tlie  right  sifleof  the  iiody.  It  has  not  been  deli nitely 
prifvrd  that  arteriovenous  anmrisms  may  be  due  to  erosion  of  a  vein 
by  an  arterial  aneurism.  Following  the  injury  there  is  more  or  less 
violent  hemorrhage  that  ceases  as  the  result  of  cardiac  weakness,  or  is 
cftntrolled  by  pressure.  A  sheirt  time  after  the  patient  has  retn>vered,  one 
to  eight  days  after  the  injury,  or  rarely  later,  eharaete-ristie  signs  4if 
anenristn  are  notietih  The  hlotnl  first  pours  init  iliniugh  the  wound  in  the 
vessel,  and  owing  U>  the  small  siiie  of  the  external  W(>und  or  on  aeeftont 
of  obstrueiion  in  the  course  of  the  wound,  bleeding  takes  ]>]ace  into  the 
tissues  (interstitial  tuematoma).  The  arterial  1)1  ood  under  pressure 
breaks  through  into  the  opening  in  tlie  vein.  Tliis  event  is  tavori^J  by 
the  negative  pressnn.'  in  thtr  vein  and  the  aspirating  power  i>f  the  chest. 
The  margins  of  the  wouiuls  in  the  vessels  may  at  times  unite,  because 
the  vein  and  artery  are  so  near  in  the  common  slieaitli.  Wlten  this 
take-^  place,  there  is  n<i  intervening  aneurisnial  sa<'.  From  a  clinical 
standpoint  it  is  well  trt  dilferentiate  anein*ismal  varix  fr*»in  an  artorifH 
venous  aneurism  pt^»per,  bewiuse  both  types  present  certidn  differences 
as  reganls  symptoms,  prognosis,  and  treatment, 

Sj^nptoms.— At  the  seat  itf  injury,  usual ly  indiriiteil  by  marked 
ecehymosis,  tliere  is  a  swrlling  of  varying  size,  whii^h  pidsates  <lis- 
tinetly.  In  aneiirismal  varix  the  tnniur  is  always  cirenmscribed,  oval 
or  hemispherical,  of  soft,  fluctuating  cr>nsistency,  ami  may  Ik^  oblit- 
erattnl  eniirely  by  direct  fm'ssin-e.  In  arteriovenous  aneurisms,  fin  the 
otiier  fiand,  the  shape  of  tlie  tmnor  ts  irregidar,  it  is  of  firmer  consistence 
and  may  Ih^  diminishe«l  by  pressure  but  not  entirely  obhtrnitod.  A 
continuous  murmur,  inereasing  in  systole,  may  be  hwinl  with  the 
gtethoscope.  The  intensity  of  this  murmur  diminishes  in  both  direc- 
tions.    Correspondlug  to  this  murmur    a    |jrol(aig<'d    thrill    increased 
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in  syst4^>le  nmy  lie  fVlt  on  palpation.     Thi*^*  w-iiindn  diKappear  when 

pn-ssuiv  is  bniuicljl  t**  Ix-ar  up<tij  tljL*  tuiiutr  (»r  wlirii  i\w  cjimtifl  Is  c«iin- 
prf-ssecl  »*cturally,  Tlir  |nil.se  is  wftik^r  tltuii  on  xhv  cither  hide.  The 
subruiaueous  veins  on  tin'  siilo  atlUU'il  are  l>t*ijUi'uily  diluUtL  Owing 
to  the  obstmrticm  to  the  flivw  f»i'  venous  IiKkkI  ecrehnil  gympttmiis 
aririe,  siieh  as  headiU'hr,  dizziness,  tainting  fits,  aiid  imjMiirod  memory. 
As  a  rule,  these  disturlwiuees  *Hsii]»|K*ur  wlic^ti  eolialeral  eireiilation  \s 
e^tiil)lishiil.  In  individual  niM-,  how(*ver,  grave  disturhances*,  buch 
as  pareses^  psychieal  depression,  difiienlty  in  lunring,  and  weaknesse 
of  eyesight,  have  been  ohservetl.  A  very  annoying  symptom  \»  the 
C(tntiinial  roarinir  in  tlie  tumor,  apprit'iate<l  by  thv  patient  himself. 
This  di-pnvfs  him  of  sleep  antl  iiiaki-s  him  unlit  to  work.  PiX'^sure 
of  the  aneurism  tm  the  vagii8  nniy  finally  give  rise  to  conj^l^  hoarnenesSy 
and  shnrtness  of  breath. 

Progiio8is.=-Aeeordin|j  ht  the  «4jser\'ationH  thue^  far  re{>ort4?d^  the 
HH'ondary  symptoms  existing  at  tlie  start  pnidnally  disap|X'ar.  The 
tumor  may  remain  statiiinary  many  years  ami  not  ili.^turb  the  |»utient 
to  any  great  deg-ree,  so  that  he  is  enaliknl  to  ^n  about  his  <Iuties, 
Aneurismal  varix  is  not  direi'tly  da  neurons  to  life,  and  an  arterioven<ma 
aneurism  is  only  slightly  so  (nipid  growth,  rupture  of  the  sac), 
Phiyette  nientimis  that  of  the  Mi  etiscs  rciwulti!  by  him,  13  that  were 
not  ojxn-atc^l  ujion  livetl  from  thirteen  to  twenty-si'ven  years.  Thi^'ry 
reeently  pre-sc^ntetl  a  man  in  the  Paris  Surgieid  S<HMety,  who  was  eiit 
fering  from  arteri<ivenons  aneurism  of  tire  left  side  fif  the  neck, 
following  a  gunshot -wound.  The  above-mentioned  eeR'bnil  tlisturb- 
anees  were  ruily  temporary,  so  that  there  \\ms  n«>  indication  to  ojHJ'rate. 
The  ball  was  loeate'd  at  the  level  of  the  third  eervi(;al  vertebra  hy 
nieans  of  the  ar-mys.  ■ 

Treatment. — The  formation  of  aneurism  ean,  as  a  nde,  W  avoided 
by  proper  treatment  of  reeeiit  injuries.  In  existing  aneurisms  the 
indicatifm  for  o|>(^niting  is  only  relative.  One  sh4iuld  interfere  when 
tlie  tumor  grows  rapidly  or  givers  risi'  to  severe  .Kym|)toms,  or  when 
the  patient  himself  demands  that  it  be  removcnl.  It  is  always 
atlvisalile  to  try  digital  compression  of  the  enrt>tid  Im'Iow  the  siic.  If 
tliis  dn*_'S  not  give  the  tJesireil  rt^'-^ult  within  a  lew  days,  ligation  may 
be  resorted  to  aft»T  making  sure  that  oecbision  of  the  carotid  will  not 
give  rise  to  cerebral  svmptoms.  The  Ix'st  method  of  obtaining  a  cure 
is  to  ligatt^  the  artery  and  the  vein  above  and  below  the  aneurism  and 
tiiibsef|ijently  excise  the  wie.  If  there  are  many  adliesimis  to  the  snr- 
rounrling  tissues,  one  should  l*e  satisfied  with  drmbh'  ligation  (»f  the 
vessels^  incising  and  packing  the  ^ac.  Keen  cured  a  iMiy  pixteen  years 
of  age  by  this  meth(»d  ;  and  Heinecke  reports  a  case  c»f  cnr<'  after 
double  ligation  of  the  carotid,  incision  int(>  the  intervening  jM>rtitm, 
and  tamjtoning  of  the  jugular  opening.  Ligation  c»f  the  c^arotid  alone 
is  an  unsafe  procedure.  Of  -1  cases  ojM^nited  on  l>y  Hunter's  metlnxl 
mentioned  in  Pluvette's  and  Bnimann*s  statis-ties,  *J  died  and  no 
improvement  was  notit-ed  in  the  tbini. 

Considering  the  iavorable  results  recently  reported  with  suture  of 
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arteries  oiid  veins,  it  midit  In*  justifiable  iu  cases  of  aneurismal  varix, 
tMjK'cially  where  the  eDmrnunieatiii^  upening  is  very  small,  ii>  tn'  to 
dost"  the  i>iK'niiig  \vith  a  suture  ai'tt-r  jirovisional  elanipin^  rtf  the 
vessels  hfjtli  piTiphemlly  and  eeutniDy,  ami  division  of  the  eomoMiui- 
cation. 

Arteriovenous  Aneurism  of  the  External  Carotid  and  Inter- 
nal Jugular  Vein. ^— Tins  conditinu  is  extremely  rare.  A  typical  case 
has  Won  recently  roporti'd  iiy  Posti'Ujpsky.  An  aut-urisin  the  size  id' 
a  lieuV  vgg  fk*VL'lit]M'd  iu  enniKrtiiiu  willi  a  uoiuul  that  haii  a[>[>ari'iitly 
healed.  This  pruvtHl  ini  t'xeisioii  tf»  Ije  an  arteriovenous  am-urism  of 
the  external  amttid  and  internal  jugular.  After  ligating  both  vejiseU 
above  and  below  the  sac,  tht*  mniiiti  pruxinnil  to  thti  origin  itf  the  thy- 
roid snjKM'ior  and  distidly  to  the  external  maxillary,  the  aneurism  was 
excised.     C'ouiplctr  nrttviry. 

Extracranial  Arteriorenous  Aneurisms  of  the  Internal  Carotid. 
— These  eoinlitions  are  also  very  rare,  fn  a  ea-e  rtportfd  by  (lirakk-s, 
the  aufuristii  fnllowod  a  gunshot  injury.  The  paLiiiit  diwl  of  a  car- 
bunrle  six  weeks  after  the  aerideiit,  and  ou  aut**[tsy  the  ball  was  found 
in  the  small  sae  joining  the  art<Ty  with  the  internal  jugidar  vein. 
Joret  reports  a  similar  case  in  \\hi<^h  tlie  ball  was  found  eneapsulatcfl 
io  eonneetive  tissue  in  the  internal  jugular  vein  bthind  the  angle  of  the 
jaw  one  and  a  half  years  after  tlu'  injury.  Death  f>ceur red  with  symp- 
toms of  softening  iif  die  brain  an*l  eytilepsy. 

Artenovenous  Aneurisms  of  the  Subclavicular  Vessels. — Very 
few  cases  of  aneinisms  ui'  tliis  siul  have  l)et'n  iv|>fa"teil,  for  injury 
of  the  vei^sels  alone  is  uneomnion  and  usually  fatal.  Six  case.s  are 
reeorded  in  liti^rature,  'i  of  whieh  folhnve<l  siab-wonmls  and  .'i  gunshot- 
wounds.  One  ehanicteri-stie  case  is  repurtol  by  Veiel.  This  aneurism, 
nearly  as  large  as  a  hen's  egg,  was  pnKlueed  by  a  etab  that  touehetl  the 
lower  margin  of  the  artery  ami  the  upfK-r  margin  of  the  vein.  Nine 
days  after  tlie  injury  Veiel  ligjjtnl  the  artery  and  vein  al>ove  and  below 
the  sai',  reci>very  taking  }datv  without  <Iamage  to  the  arm,  Afi  n^gsirda 
symptoms,  prognosisj  nml  treatinentj  the  same  remarks  apply  as  to 
aneuri>m  of  the  carotifl. 


INFLAMMATIONS  OF  THE  NECK. 

Acute  Inflammatory  Processes  in  the  Neck. 

Boils  and  Carbuncles.-^ Boils  and  earlameles  are  es]>eeial1y  eom- 
nii>u  in  the  neekj  for  frietiou  of  the  collar  favru-s  entrauee  of  staphylo- 
cocci int^^  the  liair-fo)lieles  and  sebaeeiHis  glands.  The  back  of  the 
neek  is  the  seat  of  ehnHion.  The  skin  here  is  abundantly  supplii'd  with 
sebiU'eous  and  sweat-glands  and  is  thii'k  and  firm.  This  density  is  the 
cjiuse  of  a  great  deal  of  yvn'm  nnd  i'X(ensi\'e  neerosis,  heoause  i>f  tlie 
pressure  of  inflammatitm  e>u  the  n'sistaut  tissues.  Lymphangitis  and 
lymphadenitis  of  the  glands  situated  at  the  posterior  margin  of  the 
sternomastoid   mav   be    followed  bv  abseess.     Seoondan'  inflation   of 
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.m  .iiiiiiijii  111. I'll  I'/  jiii'.iiii  i)i<  l<irfji:iijon  'if  a  Ix^iL  If  a  £>louj^ 
|(.i  i.,ii.i«<l  I'.'.il  \iii*t^  \\f,i.'  MxA  i<*i-:ilJ/:iiioii  an.'  tavornl  by  n-ann 
(I  .,i  I  .mil  ijiiM   |i<iiiliiif.-  i^iJiiiiiijirjiii  :iii  i:ii4-,  wi'sik  (nirnRfive  sublimate 

.  .,liii ,       \\  Ik  II    iliiH    j-   iiiii.-jil<niiil('   .'ifljact'iit    inflaiumatioiiy    the 

,.ii.  I  -..  i.i  iliiiiiiii.  lull]/  iIh- irii.-l'in  oil  tii<' li^^Ul'^  i^  tu  make  liberal 
III.  i  i..M.  ill  liiiiki  Mil  jiiiHiiiiii  III'  iii'do-i-  iiihI  (liniinirfh  the  jiain.  If 
1>  iii|ili.iii(:iii  ■  )■  |iii.iiii  Willi  ^\\lHill;.'  iil'tlif  iii-i^hlM»ring  glandsy  imme' 
■  ii.ii.  iii>  i  I'll  mill  ilii-  |»iini;nv  liti'ii-  ir*  iiMliiiitiil.  Ik*»ii(les  local  anti- 
..|.ii.  .Ii..  ill;:.-,  ilii  pi  iii-nd  iii-:iiiiH-tii  i«  iiii|H>rtjitit.  This  consists  in 
il„.  I.  .  ..1  .  .iici.  iM- ."iiiiliiiiiih-  liiitli'-  {'1  pniiii.'-  toil  liath),  fulphur  baths^ 
n  ..til.tiixii  xi  ill!  Iii>\\il-i  li\  I  .iiliMilii-,  :iiiil  iitliiiiiiistnitinn  of  ealol  and 
..lit.  Oi.  .1.  Ill  I  hill  I II. il  iiii(ir'i'|i-i*<.)  It'rMiiniiialioii  of  the  iiriney  M'hich 
.  I«..iil.l  II. « .  I  III  III  i:li  I  ill!.  -Iiiiw'^  ilir  |ii-i-M-iicc  of  Mi^ir,  n  suitable  diet 
.U.mI.I  I>.   |mi   iiili.  iI  III  iiililiiinii  tit  llu-  ^U1-^U':ll  In'atiiiriit. 

II..  .11111  Mill-  (i)i|«l\  111  (lii>  I riiitiiirnt  tif  c:!!'!!!!!)!*!!*}:,  except  that 
iK,  il,. .  •.Ml-  iiiu  I  Im  inKir  lil'iTJil  il'  ilu'  imniH^s  slioAvs  a  tendency  to 
,  v..  ii.l  1 1  u,  ..I  l»  ,  •!  I  lui  111  inti>ii*u  itm'liiiii:  into  the  lu'althy  tissues 
vk«,.  »  1.  lit. nil  \>iili  .1  \s\\\w  «>r  ^.tniin.  Tho  wmiiid  is  then  packed 
u.,\  ...I.  I. ml  »;  iii'i-  •i«iki'»l  \\\  .»  M'lutii'ii  i»t' ahnninum  acetate^  or 
,..-..  .  i  »-..».  I.. 1%  x'l  »*-Jiu*.  :0'il  ;»  nu»iM  *hv»inc  :»p|>U»xl. 
V\^»\^«oIa*      r>\Misti%  IV  >  «U\iK»|«  in  anv  wi'itml  in  the  neck. 


>  ■■.s.;-         '■'     \ 
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A    ■  .    ' -■.   ,1 '\!v'.\vs  i!\'i".  ilv  >^-.:'-u' ai^ti^' in  Other  part?> 
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V     ^  ■■  r-v'  vvv!     ^  r  '.^:  ■'•'Avciv'o  olTawwind 

-x    •.-.  .'■  :■■^■  ^.vrj*»phaic«s*  or- 

V        ».    "•*     X    .  ^    .  ••  a::i.c  tr«.«Bt  ne^e^ 

.    ...    ,..     .,    .  ..  .X    ;..■.    ■     .   ■     ^  ■  ■.:   .-J.-^'^^-'C  :«l2ppiu&* 

,  ,,.      ^    .....   .1-    .^ -.    I  .   -  -  r:t<  ^  icitN.  puralenfe 

.,_,..   .,      I,    I ■....■  >  1  .'1"  "t^rM-hcicn?- ol^dll^ 

..,,,..,..  r.s.  r -^«<Kin  Diii-ro- 

.       .  ■     I,     .1         ...  .  :     •      .   :ir    •■!i;U     illVUiiif 

•  .,  1  "  nil'   Jti'*'m— 

II 


;i 

-.11X1' 

!1 

'  "*tiar 

"II 

>  -Tia*- 

'^ 

II-.tKl--- 

Tl. 

'••it- 

•t: 

pM:*.in- 

»^:fe''!iia 

•» " 

•-      ntr. 

.-.> 

t4.'::*» 

AMMATIOaXS  of  the  NKi 


77 


prtHliicinp  liiicteria  aro  Ii^iiikI,  sut^h  as  pnoiinnx^ocri,  Bdvtrriutn  voii 
comtnuifiM^  typlmid  bueilli,  ami  aiiiiembiL*  liai'tcTiii.  Siippuratiun  in  tlie 
uet'k  in  itsolt"  ditfers  in  no  wtiv  from  su|>ptirati(>n  in  otlier  part.^  i»t* 
the  IxmIv.  Tlieri'  are»  howeyt^r,  certain  pornliaritics  nwinii:  tn  the 
unatHrnicul  relatiutis  in  tlje  nwk.  Thi'  sitnutiim  t>f'  the  lymph-^i^lanfls 
and  t!if  arcan^empnt  of  the  con nertive-t issue  jilauej?  arc  of  con.-ideiidile 
iin]Mirtaiire,  and  it  therefore  strtiu*  aji]irupriate  to  refer  hriefly  to  the 
anatomy  of  tliis  region,  so  that  the  eliuieal  eoiulitton.s  may  be  Iwtter 
iJiidersttXML 

Kiu.  21. 


'»>, 


\ 


^Wi«*:>4 


L7mp]iatJCfi  **f  tlie  phurytix  arA  ntnphngnB. 

The  margin  uf  thv  trajM-zins  divides  the  n«ik  into  a  posted  or  region, 
or  na|ie,  and  an  anteri<tr  rei^ion,  tlie  iieek  propT,  ThishittiT  [lortinn  is 
diviiffMl  }>y  the  stenrnmastuid  intd  n  latenid  rt'LHori  and  an  anterior 
reg;iiin,  between  whieli  is  the  sternoeleiiloniastoid  n'^i<»n.  The  antr-riiir 
region  of  the  neek,  agtun,  is  divided  l)y  the  hjoitl  bone  into  a  supra- 
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infnihyoiii  n*gion.    The  infrahyowi  rcgitMi  may  be  divided 

pnTtion  with  the  ♦•ulxlivif^iotih  »*iil4u(iid,  birynjreal,  rhv- 

aiid  a  luti-nil  portion  whr-tt*  the*  vc^^eU  an*  fi~iiiti<]. 

I,  al^j  temRil  the  upjMT  immtid  trianglv  fir  the  ti|>|MT 


n,  Hi  ftt^rfininajituid,  IhhitHhii  ml.  nnliTifir  vAgf  |uill*'il  ttac'kwtird  ;  h.  lympb-RlandR:  r,  inte- 
rior twlly  of  dI|iJ*«tric  ;  r\  tMifiii<rj«ir  tr<hy.  r.  .»/,  thyr'>liv<ii<l  :  A  W.  hlcrtmhyuM  ;  r;;  :lf.  ii^tertlo- 
thyn'ld:  A,  Af.  oTnohy(>l<J .  /. ,V.  ooiikuui^'nutkiiEi;  *', -V,  mu>*i<,<ur:  /.  submnxilUry  giMtiU:  m, 
fwrulUt;  n.  I'titmiinu  mt'dM;  ".  rstfniHl  •'iin»tU1;  //,  internal  iiirutkl ;  </.  oriplu  of  o.'ripltnl 
•  rtery  :  r^  fnolitl  »rt»Ty ;  n,  llrihtiiil  iirt^ry ;  f,  ».npfrlor  Ihyroid  artery ;  m',  Inlt-mflJ  Jii>riilnr  vtJn  : 
<» ,  oxtoTiml  Jujfiiinr  vohi  ■,  «,  vut^iih;  r,  riTvicB.1  iiervi'*  <  j,  liy|*(>gU><*Hl ;  //,  hxifh  beUvevu  the 
*l««t«i"(.'tuk"ii»i  ciTvimHii  Hiul  Iw  l|P«  ofthr  fffvlcjil  |iJexu6 ;  ;,  phric'nl*' Tii'Tvt',  (Frtmn  the  Aoii 
lUetiuuHHirr  fh  luMrviw  ft  tU  t'hirutifir  jnwfiijurii^i 


cerv'wnl  triaiiplf*.  In  i\w  hiU*ni1  ropnii  of  the  neck  hehveen  the  tiiverg- 
tiijj  bellies  of  the  trn|H*/JUB  ami  Nteninm«.*^toi»l,  above  the  eollar  hone,  is 
the  supniehivieiiliir  fo.'^mi,  fillinl  with  Jiit.  Tlje  ]K>sterinr  belly  itf  th-e 
omL^hyoi^J,  rumiiiij^  JVoin  the  oiit^iile  below   inward  and   upwani  to  the 
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marfjin  of  the   stt'ninmji^tuiti,  ImhiiuIs   witli  (lie  .stcrnuniiistoid  ami  the 
i-hivicle  a  triatigk-  kimwn  a.s  thr  iiileritu*  triangle  of  the  neck. 

The  skill  rtf  the  week  is  closely  adherent  to  the  platysina,  and  eiiu 
he  lifttnl  utF  only  in  folds  of  eousidenihle  ^^ze  along  \\\x\%  thi^  iim^ele. 
Below  this  imist^le  there  is  loose  eonm-ettve  tissue,  the  su|K'rtieial  Jas<;ia. 
The  deep  faseia  of  the  neek  and  its  relation  to  the  spares  whieh  it 
hiiundjs  are  given  ditlerently  by  diftereut  autliors.  Merkel  deH,Tibes  a 
deep  cervical  fikscia  and  the  iiixinenrosLs  of  the  iicK?k  [)roper.  The 
former  is  a  sheath  of  eonneetive  tissue,  coverin^^  the  prevertelind  imisclei* 
and  joiniitg  tlie  sheath  of  tlie  i^reat  vessels  of  the  luteral  region  of  tbe 
neck  (piievertehra!  fasi^a).  The  aponennt^is  of  the  neek  is  a  very  firm 
layer  nf  enanective  tis-siie,  reaehiii^^  from  the  hyoid  iKitie  to  tiie  .sternum 
and  clavicle,  aaJ  attached  to  the  steniuni  as  two  liiyers,  between  whieh 
is  a  small  poeket  filled  with  fat,  the  int<.'raponeurotie  suprasternal 
splice.  Ill  the  middle  line  it  covers  the  depressors  of  the  hyoid  bone 
(pretracheal  fascia).  Literally  it  cavers  the  great  voj^sels  above  the 
tendon  of  the  omohyoid  and  is  then  lost,  wheix'as  below  the  tetrdfin  it 
siipphes  the  muscle  with  a  sheath.  The  iinteriin'  surface  is  subcuta- 
neons  in  the  median  line  in  the  ne<*k.  Laterally  it  is  covered  by  the 
sternitmastoiiL  This  membrane  may  he  made  t^-^nsc  owning  to  its  elo.se 
connection  with  the  depressors  of  the  hyoid  bone,  and  the  veins  of  the 
neck  situated  below,  especially  the  internal  juf^ular,  may  thus  be  held 
open.  This  faseia  is  closely  attached  to  the  underlying  vessels  of  the 
neek,  although  the  vein  alone  is  directly  adherent.  The  arteries,  the 
nerves,  and  the  lympliatics  are  surrounded  by  hn>sc  couneetive  tissue 
that  is  adherent  posteriorly  tu  the  vertebnd  column  and  is  cHmtiniunis 
with  the  deep  or  prevertebral  fascia.  A  suixniicial  layer  of  the  cervi- 
cal fascia,  whieh,  ace/irding  to  the  general  coneeption,  arises  from  the 
metliau  line  and  covers  tli*;  sternomastoid,  the  snpniclavieular  fossa, 
and  finally  forms  a  sheath  for  the  trapezius  or  is  continnoiLs  with  the 
inferior  layer  of  the  sheath  of  this  mustde,  does  not  exist,  according  to 
Merkel.  In  the  suprahyoid  region  a  dense  conneetive-tissuc  membrane 
reaches  fnini  the  margin  of  the  jaw  to  the  liycnd  bone,  and  covers  the 
sternomastoid  laterally.  This  overlies  the  submaxillary  gland  and 
forms  its  capsule.  Between  these  layers  of  TOnncetive  tissue  them- 
selves, as  well  as  between  tliera  and  the  striK^tnrcs  of  the  neck,  there 
are  intcrs[)aces  that  ctmtain  loose  connet*tive  tissue^  These  nre  ver\^ 
important  in  su[»purative  proecsses,  as  injection  experiments  by 
Konig  and  Poulsen  have  demonstrated.  The  following  sjwices  are  of 
surgicid  importance:  1,  tbe  retmvisceral  s[)ace  ;  2,  the  previseei'al 
space;  3,  th<^  can^tid  sheath;  4,  the  snpnisternal  intera ponton rotic 
space  ;  5,  the  eapsule  of  the  siibmaxillary  gland.  The  rctrovisceral 
Bpai'c  is  situate<l  between  the  pharynx  and  resophagus  in  front  and  the 
prevertebral  fascia  Ijehind,  beginning  at  the  base  of  the  sknll,  continu- 
ous below  with  the  thoracic  cjivity,  and  extending  laterally  as  far  as 
the  sheath  of  the  great  vessels.  The  previseenil  s[»ace  lies  betwee^n  the 
anterior  surfaee  of  the  tracheti  and  the  depressors  of  the  hyfiid  bone. 
This  m  bounded  in  front  by  the  aponeumsis  of  the  neck  and  i.s  contiou- 
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OU.S  lK'lf>w  with  the  anterior  mediastinuin.     Lflitenlly  it 

great  vvkkcIs.     Poulsen's  experiments  have  shown  thai 

pn'ssiirc  may  produce  a  oommunicatiou  between  these 

ration    in    the  above-mentioned  spaoet)  arises  from 

organs  (pharynx,  craophagus,  vertebral  cxilumny  thyroid  glmd)» 

will  therefore  be  considered  in  another  section  of  this  iroilc     The 

slieath  of  the  great  vessels — i.  ^.,  the  connective  tiflwie 

these  vessels — is  of  great  imjxirtance  in  inflammatoiy 

account  of  the  large  number  of  lyniph-ghinds  it  oontUDi. 

esses  may  be  very  extensive  owing  to  the  resistance  cAnd  hj  Ike 

overlying  cervical  aponeurosis.     The  snbmaxilhuy  spaee  ie  the 

and  lower  region  of  tlie  digastric  triangle  not  oocnpied  hf  t 

maxillary  gland.     This  comer  is   filled  with   loose 

The  ]K)sterior  lialf  of  the  mylohyoid  muscle,  oftentimes  imrmnndcd  lij 

glands,  presents  in  this  «]»(«.     The  connective 

externa lly,  forming  the  ca])sule  for  the  gland,  and  extends 

margin  of  the  jaw  to  the  hyoid  bone.     Internally  it  is 

the  (Mjnnective  tissue  of  the  lateral  wall  of  the  pharynx,  of  die 

and  of  the  sublingual  gland.     The  suprasternal  space,  reediii^ 

the  ineisura  semilunaris  of  the  stenmm  to  the  level  of  the  intlmnie  of 

the  thyn)id  gland,  contains  fat  with  a  few  scattere*!  glands,   niul   i> 

traversed  Mow  by  a  transverse    anastomosis    betw^vti    liw    v7iX%*niix\ 

jugular  veins.     It  bears  no  relation  to  surrounding  Hrgitiiii,   und  au 

abscess  developing  here  tends  to  remain  localised  and  d*  k^  D<>t  itiUltntle 

neighboring  i>arts. 

The  lymphatic  glands  of  the  neck  are  arranged  in  gr^iiips^  :  lli^. 
submaxillary  lymph-glands  number  eight  or  ten,  styittinil  in  tlie 
digastric  triangle;  the  more  superficial  are  situated  silnitg  the  tnar^in 
of  the  jaw,  and  sometimes  one  is  found  on  the  exteniril  ,siirfiiiv  of  the 
jaw.  The  dee|)er  set  are  in  the  loose  connective  tihsiic  liet\vt^*ii  flu* 
ranuis  of  the  jaw  and  the  mylohyoid  nmscle,  outside  jlie  tNijistdi*  %%{' 
the  siibiiiaxillary  gland.  Inside  of  this  ca|>sule  an*  a  (t'W  gliirid?', 
but,  acc'onling  to  Merkel,  there  an*  no  lymph-glands  in  tho  su(»:^tantH? 
of  the  submaxillary  as  in  the  jjarotid  gland.  Thei^i*  gltuicls  n^H*ive 
the  lymph  of  the  whole  face,  of  the  entire  interior  of  ihi-  tuoutli, 
of  the  teeth,  of  part  of  the  tongue,  and  (jf  the  ])har}*nx.  The  aiife-^ 
mental  jrl^inds  arc  two  or  three  situatiMl  in  the  fat  between  the 
anterior  hellies  of  the  ditj:istrie,  some  su])erfieial  and  others  deeper  on 
the  siirtaee  of  the  mylohyoid  iniisele.  Thev  are  connected  with  the 
submaxiUarv  ghuids  and  receive  their  lymph  from  the  median  portino 
of  the  h»\ver  li]),  the  tongue,  and  tlie  region  of  the  chin.  The  su- 
perlieial  eervieal  ghuids,  five  or  six  in  nunil)er,  are  covered  by  the 
phitysnia,  an<l  are  situati'd  on  the  steniomastoid  or  behind  its  posterior 
margin  eh)se  to  tlie  external  jugular  vein.  They  an*  connected  with 
the  Mihmaxillary,  occipital,  and  Mihanricular  glamls,  and  receive  the 
lyinph-ve^scls  of  the  front  and  hack  of  the  neck,  as  well  as  those  from 
the  j'xtiTUMl  ear.  Their  vasa  etlerentia  go  to  dcx'p  glands  of  the  neck. 
The  deep  glands  of  the  neck,  ten   to   twenty,  reach  from  the  base  of 
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the  skull  to  the  .'^ii|irarliivicnhir  i<>ssa  along  the  great  vessels  of  the 
nwk,  am]  are  divide^l  iut<i  a  sin>erior  ami  an  itiferiur  s^et.  Several  uf 
the  tormer  are  8itimt«<l  at  the  seat  of  diviHinn  <»f  tlje  earotitl.  They 
receive  (he  lyiupk  of  the  ^ums,  t>f  the  ton&iU,  uf  the  nasal  eavity,  of 
the  lar^n'  jiart  ot  the  tongue,  and  of  tliy  [iliarynx  and  larynx.  Others 
are  fartlier  baek  and  lower  dowTi  near  the  jiijt:;^ular  vein,  atid  reeeive  tlie 
lyraph-vcrtaels  of  the  cranial  cavity^  of  the  lower  part  of  the  pharynx, 
and  of  the  deep  niurscles  of  the  front  and  biek  of  the  neek,  Tlie 
interior  svt  of  glands  Is  sitnated  in  the  .supnielavieular  fossa  on  the 
scaleui  nins^des  anil  around  the  brachial  plexus,  and  reeeive  all  the 
!yni|>h- vessels  of  the  head  and  !i[>per  neck  us  well  as  lym|)i]  ihnn  the 
skui  and  nau-^eles  of  the  lower  part  of  the  neek,  the  lower  jiortion  of 
the  larynx^  of  the  thyroid  gland,  of  tlie  trachea,  and  of  the  tesophagus. 
Their  vasji  etfereutia  are  eimneetiMl  with  the  neighboring  glands  of  the 
ehest-wall  and  axilla.  The  vessels  leaving  the  inferior  set  of  glands 
unit^  in  fi)vm  a  large  trunks  the  trtineu.H  lynipbatieus  jugularis,  wbieli 
on  the  left  side  joins  the  thomeie  iluet  ami  on  the  right  side  unites  either 
with  the  trnnens  lyniphaticus  eoramunis  or  cmptii*.^  indet>eiident]y  uito 
the  angle  iK'tweeti  the  subclavian  vein  and  the  internal  jugular. 

The  sulxiccipitid  glands,  already  mentioned,  are  situated  near  tlie 
insertiou  of  the  tnii)eziu8,  and  receive  their  lymph  from  the  jwrfterior 
portion  of  the  scalp.  Tlie  suhaurieuhir  glands  are  found  near  the 
insertion  of  the  stern<jm<istoid,  and  reeeive  lyrnpli  from  the  [losterior 
ptrtion  of  the  ear  and  ihe  adjoining  region  <jf  the  si'ulp.  The  vasa 
etfereutia  of  these  gland.^  open  into  the  su|K?rfieial  eervie:il  set. 

Bymptoing. — Suppuration  h  most  frei]uent  thiring  youth  ;  tieeording 
to  Poulseu,  betwwn  the  ststeenth  and  thirtieth  ye;ir.  The  nyison  f<vr 
this  pretloniiuance  in  the  parly  di^eades  of  life  is  probably  tiie  greater 
frtHpieney  of  peripheral  diseases,  such  as  caries  of  the  tt^th  and  sore 
thmat,  during  this  period.  Male;*  are  sr>mewhat  moiv  frequently 
atfected  than  feraale-s.  Bttdi  halves  of  the  neek  are  att:icke<I  with 
about  equal  fn*((Ueney.  Oi'  530  cjises  enlleeted  by  Potdseu,  242  were 
on  the  right  si<le,  246  on  the  left  side,  and  of  the  remaining  nnmlxT 
the  median  group  was  most  frequently  involved. 

8up[  HI  ration  may  be  of  any  degree,  but  in  the  majority  of  eases  it 
is  limite<l  to  the  formation  of  an  [dtseess.  On  account  of  the  ana- 
tomicjd  relations  it  will   be   necessary  ti>  consider  the  regirm  separately. 

SiifiMAXiLLARY  SiTPPURATiox. — StihmaxiUary  suppuration  with 
absce*3  \s  most  common.  Aoconling  t4)  Poulsen's  statistics,  nearly  half 
i)f  the  cast's  of  inflammation  of  the  ne-k  ot^cnr  in  this  region.  The 
inflammation  may  extend  from  the  neighborhood  or  the  glands  may 
become  involve*  1  secondarily  ti>  carious  teeth,  j>erii>stitis  of  the  nN>ts, 
ulceration  fjf  the  gums,  or  lesions  on  the  face.  In  the  majority  of 
ciises  the  iuflamniatton  manifests  itself  outside  the  tsipsule  of  the 
gland.  A  tense  and  very  tender  swelling  appears,  tilling  the  infra- 
ntaxillarv  region,  reaching  backward  tu  the  njargin  of  the  stennmias- 
toul,  forward  to  lire  chin,  and  downwanl  as  far  as  the  liyoid  Iwine. 
The  skin  becomes  reddened,  the  |min  increjises,  softening  take.-^  place, 
VtiL.  IL— ti 
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ami  the  pu?  tiullT  bi«ik«  extmalhr. 
diti4>n  Li  slight. 

Id  relatively  few  aia«i»  the  coonertiTe 
space  i:(  attacked  by  inAunmatkn. 
prnec:$6,  tlie  great  pRamie,  owing  to  tke 
onder  which  the   inflammatioD   pragRMoey  mad 
€a|)r«ular  space  t«»  surrouiidiiig  organs  *  ^TP^bbI 
comlitioD  devdopa.     Iq  \^i>^  Lodwigy  of 
to  this  conditioD,  which  explakk^  the  name  gma. 
In  practice  this  temi  is  fieqimtlT  applied  to 
under  tlus  head.     The  subject  will  thovfeir  be 

Angina  Ludw^i  may  occur  at  any  period  of  lift^ 
quently  between  the  twentieth  and  thirtieth  year,  and  ii 
men  in  males,  as  shown  by  the  SI  casics  in  Letcnia'a 
primaiy  focus  of  infection  is  usually  decayed 
membrane,  or  intfammation  of  the  toosibw   Tbe  frvj 
ated  inside  of  the  capsular  space  are  probably  quite 
mary  seat  of  disease,    (v.  Thaden.)    Bacteriological 
some  information  regarding  the  etiology.     In  2 
found,  in  one  i^iaphiffotoertut  anitHty  in  a  Inrther 
was  not    accurately  described   (Letetner),  and   in   4 
examined  by  Gasser  very  virulent  streptococci  and  lSariKcaK< 
As  hr  as  the  anatomy  is  concerned,  autopms 
shoi^-n  that  the  sali^^ary  gland  remains  intact,  but  that  the  •urroaoding^ 
connective  tissue  l<  in61tnited  with  pus  and   is  frequoi^H^   noc^rotlc*. 
The  neighboring  connective  tissue  of  the  floor  of  the  m      i     «)f  the 
lari'nx  and    pliar^-nx   shows   extensive   inflammatoiT  «Bdt:iik.u       The^ 
symptoms  are  much  alike  in  different  cascs^     FoUowing  tiKitlacbt*  ur 
a  slight  sore  thmat    there  are  usually  a  chill,  high  fever,  kml  marked 
constitutional    s^*mptoms.       Difficulty    in   swallowing  anjl    t  >i:itKI(i^ 
devfrlops  rapidly,  and  a  tense  swelling,  extremely  sensitive  1     -   i  .  ii  nntl 
not  sharply  outlined,  is  noticed  in  the  submaxillary  regiqn*     At  0r>^ 
thf;  skin  is  unaltered,  but  becomes  oedematous  after  sevefal  daya*      The 
heul   is   held  to  the  affected  side  and  motion  avoided.     The  oifiotli 
r.-jin  harrlly  \ie  opened  the  breadth  of  a  linger.     The  floor  O"    '-h.   r   .  ,.tf|i 
i-  rniK-li  -wollf-n,  elovatinjr  the  tongue  and  pn^sing  it  against  die  not, 
O^'wing  i-  imjMis^ible.      Tlien*  are  iruTi-ii'^Hl  riiiw  ot'  ssdiva  and   foal 
hn-at}i.      lJ<-ath    may  take   pl:i<v   after  a   tew  days   «>f  continued  h^i 
f»v<T  anrl  ^•vere  septir*  -ymptorn^.      In  other  rasi-s  a  fatal  result  fidlows- 
exf^-n-ion  of  inflanimatf»r)'  o-<U*ma  U*  tin-  larynx.     In  milder  cases  an 
fi\r^'t:~   \^  formf^l  and  the  pus   break-  externally  ..r  into  the  mouth, 
whir-h  *vfTii  U  f^pjlowffl  by  rapid  liisiipjK^irancv  of  symptoms. 

[htiffitfu'ij*. — The  diagiiMii^  i>  usually  t-a^y.  Ten<e  swelling  in  the- 
-upnihyoi'l  rr->rion.  elevation  f»f  the  flix>r  i»f  the  ni»»utli.  difficulty  in 
hn-iithifi'/,  and  -<'venf  general  infection  will  Ix*  signitieant  symptoms, 
<^)-t*'»ffiy<.Iiri-,  |Kfri'r«titi-'  <»f  the  Inwi-r  jaw,  an<l  extrae:ipsular  sub->^ 
rn;ixi]!;i ry  -ufrjHirarion  are  t<»  \n:  considered  in  the  dit!«n'ntinl  diagiiona>» 
In   tl.*-  ionner  the  .^welling  L*  .^ituatefl  on  the  jaw  itself  and 
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mrm*  townrtl  the  tniv ;  in  tin.'  latter  i\w  l(»c*nl  il-^  well  a-^  the  g:t*neml 
fciigns  WW  less  prniniuiu'i»<i  and  the  Wuur  of  the  numth  is  nut  raise<l. 

Prof/nosiH, — Tlie  |>rc>^iiu.^i.>i  in  tlee|»-seate<I  Mibiiiiixillarv  iiitJaniinatioQ 
is  always  t»rave.  In  any  individual  ease  it  defH-iuls  on  tlie  virn!enee 
<if  the  l)iH*trriji  ami  ihi  tlie  tn-atim-iit.  Iteeovery  iulhiwed  prompt  in- 
CLsiou  in  7  eases  rt^cntly  ol>served  by  Delt>rme.  In  (nrnier  times,  when 
ojjcrativi^  iiit«'rterence  was  not  pnietiealile,  more  tlian  hall'  the  r*aM*s 
died. 

Trtuifntt'uf. — The  safest  manner  oi*  treatin«r  the  ennditiun  is  to  ineise 
the  seat  of  inflaiuiuadoD  freely  throu^li  the  skin.  As  the  si'Verity  of 
the  cf>ndition  is  at  times  determined  by  tlie  pressure  to  which  the  in- 
flammatory exudate  is  stilijeetcMl,  an  ineisiifn  should  be  made  even  wheu 
n«j  tluetuation  ean  Ik-  lieteetinh  The  more  rapitUy  the  general  sym}w 
toius  develop,  the  soonei  shiuild  the  region  Ix'  ]iieis<'d.  The  eiit  shonid 
Ir'  niade  about  a  finjjer's  bre^nlth  Ik-Iikv  tlie  margin  (►f  the  jaw,  jwiraJlel 
to  the  same.  Atler  dividing  tlie  skin  and  ])latysma  it  is  best  to  work 
through  the  infiltrated  tissues  with  a  l>hnit  tlisseetor  hec^iiUM^  of  tlie 
proximity  of  the  large  vessels.  At  times  it  may  im  necessary  to  ttivide 
some  of  the  filjres  of  the  mylohyoid,  and  tracheotomy  may  be  indicatetl 
when  the  <lyspnipa  l>ety»me8  diingerous. 

Aast'Ess  AT  THE  Angle  op  TtiE  .Jaw. — Inflammation  and  abscessea 
are  not  iufre([Uently  note*!  at  the  angle  nf  the  jaw  in  eonneetion  with 
the  ajipearani-e  of  a  wisdtjui  tooth,  and  are  tsiustnl  In'  ideeration  of  the 
mucous  membrane  in  the  vicinity.  There  is  gix^it  difficulty  in  4i|kmk 
ing  the  jaw  (phlegmon   sons-angnio-max  ilia  ire,  Chassnignac) 

SruMEXTAL  lNFLA\fMATtON. — Stilmiental  inflammation  usually 
takes  origin  in  the  siibtnental  glands,  .which  become  inftn-ted  fiTun 
rliagades  of  the  lips,  ulcers  of  the  frenum  of  the  tongue,  and  from 
boils  in  the  region  of  the  chin.  The  abscess  is  circumscribed,  has  no 
tendency  to  spread,  and  heals  quickly  aft-cT  incision.  The  cut  is  made 
vertically  in  the  median  line. 

Inflammation  ani>  Ars(^essf>^  in  tiip:(V>nnk(tive  Tissue  sitr- 
R017NUINU  THE  (lUEAT  Vehsei^s  (  Vahi  iLAit  Spac'e). — These  are  ncxt 
iu  fref{uency  to  submaxillary  abscesses,  and,  like  these^  usually  arise 
from  lymph-glantl.s,  e-sptiMally  frun»  tlic  cervical  glands.  Angina  is  the 
chief  factor  in  tlie  etiology.  This  was  the  cause  H2  times  in  117  caR'8 
collected  by  Poulsen.  Other  s<>nrce.s  of  infection  are  deejiyed  tt^th, 
ulcers  on  the  head,  otitis,  ozjena,  and  strtnuititis.  This  type  of  inflam- 
mation develops  nmst  frequently  following  tlic  sore  throat  of  scarlet 
fever,  usually  during  convalescence.  A  swelling  appears  V»eneath  the 
j^tcruomastoid,  and  is  ass(miat4Hl  witii  high  lever  and  a  grestt  deal  of 
pain.  The  induratetl  ari'u  e<>rrespond.s  in  outline  and  extent  to  the 
niuscle.  Later,  the  mns<^le  it<<*]f  may  IxHHime  intiltrateil  and  sup- 
purate. The  heatl  will  lie  held  as  in  wry  neck,  (l^^lenia,  dillieulty  in 
opening  the  jaw,  dysphagia,  an<l  dys[iu(ea  may  develop,  owing  to  the 
gre:tt  t4'nsion  of  the  exudate  Ik'neath  the  fiiscia.  In  scarlet  ftver  the 
infiltration  sometimes  subsides  S|>outaneously,  although  culai^ement  of 
the  glands  ptTsists  for  a  long  time  after  the  swelling  has  disap|x*ared. 
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As  a  rule,  however,  an  abwess  is  formed,  and  the  puB 
the  anterior  or  posterior  maigin  of  the  stemomastoid.  It  pesftmateB  liie 
fascia  at  one  of  thetse  places,  and  spreads  beneath  die  pblyania  as  fiw 
as  the  .suprasternal  notch,  into  the  supiaclavionlar  fo&m,  or  even  into 
the  armpit.  Extension  into  the  anterior  mfdianrinnm,  phaiynZy  cbbi^iIi- 
agus,  or  trachea  is  rare.  If  the  inflammation  b  of  ttie  upper  aet  of 
glands,  then  the  swelling  will  appear  at  the  anterior  maiipii  of  tlie 
stemonia.<to]d,  behind  the  angle  of  the  jaw.  If  the  lower  ^andB  an 
involved,  the  infiltration  will  be  localized  more  toward 
margin  of  the  muscle,  in  the  lateral  region  of  the 

PrfH/iifMfut. — The  prognosis  of  circumscribed 
cular  sheath    is  grave   on    accoimt    of  the  Gom[ 
Provided  the   treatment  is  appropriate,  the  chances  of 
fairly  go<xl.     Only  2  of  the  1 1 7  cases  reported  by  Poolsen 
fatally  (uWration  of  the  vessels). 

Treafhienf. — An  effort  may  be  made  in  the  beginning  to  aid 
ti«>n  by  applying  nioL^t  warm  ])oultices  and  by  painting  witb 
ure  of  iodine.     When  the  presence  of  pus  seems  probably  j^^^pi^ 
fr<»m  the  intensity  of  the  local  inflammator}*  signs,  it  is  wdl  to  ~      * 
the  re^on  immediately  m)  as  to  stop  the  process  and  awnd 
ous  roniplicntions.     The  incision   should  be  made  along  die 
or  posterinr  maiyin  of  the  stemomastoid.     The  subsequent 


ti(ms  require  gn-at  care  on    account  of   the  vessels  in   the  viemit^. 
Countero])enings  shf»uld  be  made  if  there  is  any  tendency  for  the  poa 

to  infiltrate  the  lower  regions  of  the  nei>k. 

AksCESSES  of  the  SrPRACIAVICl'I*AR  FosBA.- 
develop  from  the  inferior  deep  cer\'ical  glands  or  are  doe  to 
downward  of  pus  from  an  abscess  in  the  region  of  the 
The  tumor  will  be  found  between  the  stemomastoid  and  the 
The  ]nis  may  perforate  the  platysma  and  reach  the  snrfiioe  qnioklyy 
or  it  may  spretid  out  in  the  connective  tissue  around  the  vesMla  or 
follow  along  the  sheath  behind  the  clavicle  dox^ik  into  the  aziDa. 
When  this  happens,  symptoms  due  to  pressure  upon  the  vessels  quickty 
npjK«jir. 

Diffi'sp:  CELLrLiTis. — Diffuse  cellulitis  may  follow  circnmacribed 
>u|)pMration  in  any  \\i\rt  of  the  nwk,  or  it  may  develop  primarily 
wlicii  tin'  viriileiiei^  of  tlie  inftH-tiii^  oriranisin  is  jrreiit  and  the  re- 
si>tan('e  of  the  individual  is  diniiiiislutl  on  a(HN»unt  of  some  constitu- 
tional (listurl)an«v  or  ilurinir  tho  eonvale>(t'ntr  fnmi  some  acute  dis- 
vii>r.  Tills  is  the  n*ason  why  the  most  >eviTe  ty]H's  of  inflammation 
(M'<Mir  ill  <'hil(lren  after  s<':irl«'t  fever  and  in  ali'oholii's  and  debilitated 
a<lnlt<  suilerinir  fn>ni  |)hthisis,  (liaU'tes,  or  malignant  tumors.  In- 
llainiiiation  within  the  sln»jith  of  the  ^reat  vesM^ls  is  most  malignant, 
an<l  i>  s|M»krii  of  as  ih^'p  suppuration  of  thr  neek.  An  extremely 
painful  s\v<'llin^  <h'velo|>s  ([iiiekly,  an<l  the  iiulupattHi  area  may  reach 
iVoui  the  car  lo  th<*  collar  hone  and  from  the  na]H»  of  the  neck  to  the 
larvnx.  The  >kin  jmuhially  nihlcns  ;  then'  are  wry  mrk  and  diflB- 
euliv  ill  ojKMiing  the  jaw.     Symptoms  of  si'vert*  gi^nenil  infection  are 
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present  from  the  beginning.  There  is  difilise  piirulfiit  infiltratinri 
and  sometime?*  necnisis  of  the  coiiueetive  tissue.  In  mritiy  tnuse^s  tlt'ath 
from  sepsis  takes  phiee  Wlire  the  format  inn  of  an  iU>seess.  AVlien 
the  eourse  is  less  ae.ut(%  the  inliltrateii  area  sriftens  nn<l  jxis  is  fnrmecl 
in  tlie  interior.  The  abscess  may  exteud  to  tiie  mediastiuum  or  into 
the  axilla,  or  may  press  u|xjn  the  traeht^i,  the  a?s*>phagus,  or  the  great 
vessels  and  oer%es,  and  cause  death  in  tins  way.  In  rare  aises  the 
ab8<?ess  riiptnres  through  the  skin  and  s{xnitiine«us  recover)'  may  follow. 
The  (irognosis  U  nnfnvoraljle.  The  treatment  consists  in  early  multiple 
iueisions  into  the  inhltnitcHl  tissne. 

Complications  of  Inflammation.^ — Aside  frnm  the  jwssibility  of  pus 
diKswting  into  the  nie^liastinmn,  prwhieing  ]Hirulent  niediastinitis,  jveri- 
carditis,  plenritisj  antl  alxscesses  of  the  Itnig,  it  may  brciik  through  into 
neighlM>ring  organs,  snch  as  the  traeheii,  the  resophjigns,  and  in  rare 
eases  into  the  large  vessels.  Perforation  of  the  hirge  vessels  is  par- 
ticularly grave,  and  is  caused  by  necrosis  of  the  wall  due  to  extension 
of  the  inilammatioti  or  l>eeause  the  ves,sels  have  ^Kx^n  erod(Hl  by  tlie 
surrounding  pus.  The  tlauger  is  the  subsequent  hetnorrhage  and  jiossi- 
ble  entninoe  of  pus  irit-o  the  eirenlatory  system.  Hemorrhages  due  to 
abscess  are  observed  in  severe  tyiK«  of  suftpuradon,  es|XH'ially  in  ehil- 
dreu  after  se^irlet  fever.  The  arteries  are  most  fre<jueutly  involval, 
beeause  the  veins  are  apt  to  become  filleil  with  a  thrombus  or  oblit- 
erated before  tlie  Inmen  is  ojxme*!.  This  eorapliisition  has  been 
reporte<l  in  connection  with  almost  all  the  arteries  of  the  neck.  Ac- 
conling  to  the  statistics  of  Gros-?,  the  common  carotid  was  affected  5 
times,  the  internal  airotid  .'i  times,  the  subclavian,  the  superior  thyroid, 
the  inferior  thyroid,  and  the  lingual  onee  each.  The  internal  jugular 
vein  eomniunieateil  with  the  abscess  in  12  cjises.  Perforation  fre- 
(lUently  takes  place  the  moment  the  abscess  is  incised  or  shortly  befV>re. 
The  art<'rial  licnifirrhage  is  oftentim<*s  st>  profuse  tliat  death  folloAVs 
t|uickly,  Wlu'u  less  pronounctnl,  it  may  rwur  at  intervals.  BliMxling 
following  erosion  is  always  dangerous  tf)  life,  although  ligation  has 
severed  times  been  folio wt!<:l  by  recovery.  Di>lbeau  tii*d  the  external 
carotid  with  success  in  a  young  girl  on  accoiuit  of  hemorrhjige  from  an 
eroded  lingua!  artery,  and  S^'in  tieii  the  common  carotid  for  hemor- 
rhage from  the  exterixal  carotid. 

Chronic  Inflammatory  Processes  of  the  Neck. 

Tuberculosis  and  actinHtnyn>sis  are  tht-  jirincipal  diseases  giving 
rise  to  elu'ouic  inrtaiiiinatory  proL*essfS  and  cf>ld  abscesses. 

Tuberculous  Abscesses.^ — In  the  vast  majority  of  cases  tubercu- 
lous abscesses  arise  from  the  lymph-glands.  Only  a  small  percentage 
ftf  abscesses  are  the  result  of"  infiltration  from  nrighbm'ing  foci  in  btmes 
and  joints,  snch  as  the  spinal  folunin,  the  mastoid  process,  or  iIk'  lower 
jaw  and  sternum.  The  former  will  i)e  cimsidured  in  conriLH'tion  with 
tuberculosis  of  the  lymph-glands,  and  the  latter  with  inflamraation  of 
the  corresponding  bone^. 
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ActinomyeoiiB. — Xext  to  the  jaw  and  ikt 
frpriiientlv  aflrecte<l  bv  this  dbeafle.    Of  100  oaaea  obaewied  in  Bei«- 

andSdoftfaenedk.    Of 


niann's  rlinic  (Schhinge),  45  were  of  the  jaw 
:U  crsi:^  rei)f>rt«d  by  Albert  (Illich),  28  were  of  the  faadl 
ami  ill  '2')  ca.->es  in  the  authoi^8  clinic (Frey)  the  neck 
1  :\  times.  It  may  not  always  be  pofvible  to  separate  actinomyeoaia  ai 
the  m'<-k  and  of  the  head  shaq>ly  from  each  other,  beeanse  in  many 
ca-MOH  tiie  process  begins  in  tlic  region  of  the  jaw  and 
to  the  n<>ck.  The  fungus  usually  finds  entrance  through 
I.-inu*l  and  Part«ch  demonstrated  pure  cnltnres  in  the 
Woundn  of  the  mucous  membrane,  ulcers  of  the  guniy  and  Ae.  tonail 
may  Ik>  the  ])ortal  of  entrance.  The  primaiy  focns  develops  inutile 
vicinity  of  the  lower  jaw,  and  from  this  extension  takes  plaoe  by  direct 
infection  of  the  tissues  without  necessarily  invading  the  fymplmtio 
system.  A  diffuse,  hlowly  increasing  painless  swelling  develops  in 
the  .<*ii1>nu'ntal  and  fiubmuxillurA'  region  or  in  the  vicinity  of  the  SBn^ 
of  the  jaw.  This  indurated  area  gradually  breaks  down  in  the  eentve 
while  the  eircunderencx^  remains  hard  and  brawny.  The  skin  over  the 
swelh'ng  is  livid,  and  l)eoomes  thinner  at  the  apc*x  of  the  swdling  nnd 
finally  l)reakH,  all(»winga  slight  amount  of  sticky  or  tenacKNia  pomlcBft 

yellowiafa  apots^ 


Hiii^l   tr»  (>scu]K>.     Flabby  granulations  mottled  with 
whifh  contain  the  characteristic  furgus,  spring  up  around  the  _ 

of  the  sinus.     In  the  meantime  the  infiltration  has  extended  to  tlie 
rieighlKiring  parts,  and  softening  takes  place  again  with  renewed  infil- 
tnitiori  lit  the  circumference.     Pseudofluctuating  areas  altenMte  wilii 
bmwnv  (ilaccs,  a  condition  characteristic  of  actinomycosis.    If  tiieom- 
dption   is  not  treated,  the  infection  extends  along  the  steraomaalKNd  to 
Iht'  elnvich^  and  from  one  side  of  the  neck  to  the  other.     When  tlie 
fMri(r(M  has  reached  the  lower  half  of  the  neck,  the  primaiy  fbons  nmy 
ititvt-  alrejidy  healed.     Dense  a)nnective-tissuc  strands  leading  nj^to 
fit*'  |/»vver  jaw  usually  indicate  the  scat  of  the  primary  infection. 
tnntt'  chronic  the  process,  the  greater  the  development  of 
»i«»i<\     'I'limors  the  size  of  a  fist,  which  have  many  sinaseB, 
^11/  iU\'t'\n]h     In  a  process  that  is  so  extensive  there  are  always  n 
hnftA,*i   of  jisHoc'iated  disturbances,  such  as  limitation  of  movementa 
iA   »!./  Ii«  ;mI,  rliniculty  in  swallowinjr,  iiiul  dyspntea  even  to  suffocation. 
A.-  ,1  nil<',  jH'tiiioiiiycosis  has  a  tciKleiicv  to  s|m*a(l  superficially  and 
I.,   ,.,|,hi»«'  externally.     Only  rarely  docs  the  luiijrus  |K'netrate  below 
jj..  .*»    I' III  f'MsciM  and  n»ach  the  larire  vessels.     In  the  l<x>s(MK)nnective- 
I,    >,i    .In Mill   the  ])nK'ess  may  rapidly  extend  to  the  nudiastinum,  the 
^,:>>n.i    'If    lo  the   lunjr  and  heart.      Extension   of  the  ])r<K'ess  to  the 
Jjii*  n*.il    jti^/idar  vein  may  he  followtnl  by  ruymire  into  the  <'irculatorj- 
.   i<i«    ihij:-  pPMhicinjr  ^enend  infection.      In  a  cjise  obscrvwl  by  Pon- 
iii  1    ,ji*il  .'•<  Iil.in^'e,  p'neral  actinomycotic  ]meniia  could  he  tracwl  to  an 
iii\<  -I'd  iljMiiiihiis  of  the  above-nanicKl  vein.     AVhen  the  process  extends 
ii|>...i(d  .dmip'  the  asc<'n<ling  ninuis  of  the  jaw  to  the  vertebral  canal,  to 
lie   li.i.  •  ni  I  hi'  >-lvidl,  and  to  the  brain,  a  fatal  n'snlt  is  to  U'  expected. 
I  hi    lurijj  oHppiinition  leads  to  disturbances  of  the  general  condition 


only  wbcn  pxlstin^^  for  a  ffnisulGnihli'  loiigtii  nf  tiiii**,  AftCT  many 
yt'iirs  ciic'lifxia  and  umyluid  degcDtrdtion  of"  theahdouiinal  vL-^eem  nmy 
become  evident. 

A  purely  actinomycfitic  infection  is  essentiiiliy  ehrotiie.  Ai*Ide 
triHii  this  ty|>ienl  fi>riii,  there  ure  t^ises  in  whieli  tlie  cMiurse  is  aeute  or 
snbueulf,  in  whirh  tlie  iiiuoiiiit  <»t'  ronm-etive  tissue  tonnctl  is  less,  and 
in  wiiieli  supjHiratiou  is  .s<j  niarkeil  that  the  ehiiiwil  |iieture  is  <nie  of 
iieiite  jninilent  inHaiimiation.  Tills  atypie^nl  course  i.h  pntdueed  by 
niixiHl  intWtiun  with  ]iy(fgeiiie  c(X"ei  that  resiched  the  seat  uf  dis«?ause  in 
the  siuue  way  as  did  the  fuu^^i. 

Knser  (h'seril^eil  as  aetinomyeosis  .*j  eases  uf  f^evere  suppuratinu  iu 
the  snbiutixillary  region,  with  symptoms  uf  angina  Ludwigii  and  ioul 
pus  coutainiitjj:  fungi.  Cap|»er  re|w»rts  n  similar  ease  iu  a  sohlier 
twtnitv-t\vi»  years  n(*  age,  in  wiioni  suppuratioQ  di'veloped  on  tlie  right 
sidt'  antl  tlit*N  in  the  left  suhniaxillary  regioti.  The eharaeteristie organ- 
isms were  fouiul  not  only  iu  the  pus,  but  also  in  two  carious  lower 
molars.  In  all  *i  i^^ises  ineision  was  folio wtid  by  mpid  recovery.  Tlie 
milder,  aeute  or  subaeute  cases  are  mueh  mure  frequent  than  the  ful- 
minating euses^  resembliug  ordinary  alveolar  abseesses,  t!ie  true  ehar- 
aeter  of  wliieli  is  disoovcriHl  after  openiting.  An  acute  onset  uf  the 
disease  is  not  infre<juent]y  followed  by  a  chronic  course. 

DiagnosLB. — The  diagnosis  depends  on  finding  the  ray  fungi  in  the 
seert'tiim  or  in  the  granulations*  This  can  only  be  done  after  opening 
thii  foeus.  A  proliable  diugno>is  eau  in  UKtst  eases  be  made  elini- 
oally.  The  ])seudoflnetuating  conststenee,  the  dense  intiltratiou  of 
the  tissue,  the  absence  <jf  sharp  outlines,  and^  above  all,  the  j>eeuliar 
bluish  iliseoloration  itf  the  skin  over  the  soft  arciis^  are  UKtre  (*r  less 
characteristic.  The  differential  diagnosis  will  first  (>f  all  consider  tu- 
Iwrenlosis  t>f  glands  ass<jeiated  with  periadenitis.  Against  this  would 
be  the  absence  of  an  aliseess,  the  large  area  involved  with  a  relatively 
small  tumor,  and  the  absence  of  glandular  enhirgement  in  the  vicin- 
ity. This  is  hardly  ever  absent  even  with  isolated  tnlKTculons 
ghmds.  Actinoniycftsis  may  further  be  confonndt**!  with  malignant 
tumors,  es]R'eiaUy  in  iihl  jienple.  Early  soften ing  and  changes  iu  the 
skin,  the  varying  consistence  of  ditVerent  pirtions  of  the  swelling,  the 
al>sence  •►f  ghuididur  infection  in  the  vicinity,  and  tinally  the  absence 
of  a  sharp  outline  even  in  the  early  stages  will,  as  a  rule,  exchule 
sarcoma  and  carcinoma.  Tfie  (lifTerentiation  from  tertiary  syjihilis  may 
be  somewhat  more  difficidt  inasmuch  as  treatment  with  jMJtassium 
ioilide  does  not  always  give  e<tnclnsive  evidence. 

If  the  disi-tise  is  well  advatieed,  and  if  there  are  uletinitions  <if  tlie 
skin  and  sinuses,  it  is  possible  to  d«'terminc  accnrately  the  nature  of 
the  afteeiion  by  mierosetipieai  examination  of  the  pus  ur  uf  scraped-off 
masses  of  gran  n  hit  ion-tissue. 

Ftognosis.^ — Extensive  clinical  experience  during  the  hist  few  years 
has  shown  that  the  tendency  has  betMi  in  be  Uh*  pessimistic  as  re- 
gards the  jirogiiosis.  TIic  disease  has  witlioiit  <lonbt  a  tendency  to 
spimtanemis  cure,  and  it  frequently  hapjiens  that  rec;overy  takes  place 
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witlinut  tho  natiiH'  of  the  <]istiirl)iiiio('  W-m^r  reon^uBcd.  The  chief 
thiiipT  i>  rxtc'n.-ioii  oi'  (lir  |)nHv>s  to  tlic  (iee|>-si'iite(l  structures  of  the 
iu**k.  Tliis  iiijivIm'  ;ivnuU'<i,  as  u  nil*',  by  pnmipt  interference.  AVith 
tlir  pnwin  methmls  of  tn'aiiiM'nt  riin»  follows  in  the  great  majority  of 
t-ast'^  i»l*  a('tiii()iny('o>is  ol"  tlif  nwk.  The  siM»ner  the  iliagnot^is  \»  made, 
tlu'  iNitiT  the  rlian<*<'s  of  re<-ovei'y.  This  statement  is  supported  by 
Srhhiiip^'s  puMii-.ition,  ai-eonlin^  to  whieli  ail  of  the  <'^5  caj^es  of  actino- 
iiiy*t»is  ol"  the  neek  n»|)orte*l  in  li^TpnannV  eHnie  were  euretl. 

Treatment. — Simpler  nietlwMls  (»f  treatment  liavegone  Imnd-iD-hand 
>\ith  iniftrtivenieut  in  the  propi(»sis.  Mutilating  o])eRitious,  the 
t'liH*  u«ie  \^i  a  i-suitiTv  or  oi"  ehenileiil  <*orrosives,  has  been  rendered 
niiiu'^'esNirv.  It  is  (piiie  sntlieient  tt>  o|M*n  the  focus  by  a  simple  inci- 
sion, remove  the  M>ft  iis>ue  with  a  sharp  s|KN>n,  anil  subsequently  (lack 
the  eavity  aiul  |i:issiiges  witli  imlot'orm  g:iu/e.  Potassium  iodide  haA 
Urn  shown  to  Ih>  a  vahiable  aid  tn  ojM'nitive  treutnient,  and  was  in- 
ti>Hhu*tHl  in(t>  praetitv  on  aei^mnt  ot*  its  etK*et  in  animals,  demonstnated 
by  Van  Iteivou.  Kx|H*rienee  shi>ws  that  {lotassiuni  iodide  ahtne  will 
at  linir^  eiu\'  Mi{HTfu'ial  tiK'i  <»f  aetinnmyeosis.  Atx\»rding  to  Pnita, 
i'  ra>is  ot'  aetinoniyn»>is  of  the  jaw  ami  nj^'k  wen*  (.completely  cured 
out  nt'  l.*»  tn-it»'»l  e\elu>ively  by  the  i»»«lide.  The  t>ther  4  improved 
^«.till  iiiuUr  matmeniy.  Tiie  aetitMi  y^'  the  i«idide  is  more  certain  if 
the  t»vii^  lia-*  Uen  ojemd  by  an  inei-itMi.  This  eombined  treatment 
in  "J^  radii's  wa-*  toIli>\\eil  by  <*t>m]>letr  re»s»very  and  by  improvement  in 
I  I  out  ««t'    IT  v'a^-*  ii\-atitl  i  jaw  and  mrk). 

ViroiAliMiT  lo  the  inve>tii:'aiion<  i^{  durinka  and  Pnitz,  ]K>tas8ium 
imliiU-  1"*  ii.i  ;i  >|H'*iru'  in  the  M'nse  that  it  deMroys  the  vitality  of  the 
t\n».:ii-.  It  'tirliu ru>-.  tin-  tissues  so  tliat  the  tU-i  an*  more  sharplv 
lo*M'.i'v>l  .i"it  |«u^h«xl  t»>uanl  the  Mirtaee.  Tiii-i  action  is  not  obwrved 
is  -iMi  \r  the  nKii«u-iiy  .if  e:i<4s.  For  the  purpose 
-.iT-vv  i:<ri  i-'i  vvn\\"  siinpUr  and  mort'  eiisy.  it  is  advifr- 
iI'mus^-  i-  a:  ;i!l  ,  Meusiv^. :..  udiiiitii^ter  |)otas:^ium  iodide 
Ls:'.'-v  ;i!iti  »i'r?iin':i' at'^r  I'tK  rarioii.  Rydygier  has 
L  >r' rs.i;i--i-it'i  i^tiidi  !■  oil  Iv,  K -ides  administering' 
•'  .1  N\-.iLir\  -.'!iit!«»M  ill  d.>M<  lit'  l*>  grains  iv  nM>re. 
'•  .'"'J-v  ■  .IM.-  '-  i"''.*'r.d  fiit<«  vuHMii*  |iarts  of  the 
-\  •  •■  jv .  .  ■■■'.   ''        ■'■■'■:■   •■-  -T.ate^l  dailv  or 
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DISEASBS  OF  THE  LYMPH  GLANDS  OF  THE  ITECK. 

Acute  Lymphadenitis,- — Aeute  lymphatltuiitis  is  c*jmti>uri  in  the 
neck,  mid  fi allows  dtiiL'i"  an  acute  inHarnniatory  process  in  tlie  region 
dmiijctl  by  the*  pni'tieiilar  ^rhmds  or  arist's  to  all  apiH^aratifCs  spontiine- 
oTiiily.  In  tlie  latter  <'ase  tlie  iwripheitil  iiiManiiiiatioii  has  alrcaU}'  snli- 
sidetl  or  is  so  sli»«ht  as  to  be  iu>ij:ii  ill  cant,  or  the  prrMhiecrs  ot*  intention 
have    reachted   the   glands   direetly    thron^;h   some   nnknuwn    point  oi* 


Fw.  2«. 


F^yiiiiihiiliix  ^<r  i<liji!'%iix  iiimI  trtKhi- 


entrance.  Oval  or  nnind  smooth  nodes  veiy  sensitive  to  presHnre 
dev4'Iop.  1'liey  are  oCteii  so  soft  that  they  seem  to  fluetuate.  They 
diiuiiiisii  in  size  in  a  few  <Iays.  In  other  eases  suppuration  takes  plaee 
nnd  the  aliseess  breaks  externally.  Irittamination  ajiprars  either  in  a 
gland  previously  Irealthy  or  in  a  ^land  already  tulK^rcuhnis. 

Ckronic  Lymphadenitis.— Simple  Hyperplastic  Lymphoma. — This 
term  iueludes  those  lymjih-iiodes  tliat  do  not  enlarge  beyond  the  size 
of  a  hazelnut  or  wahint.  This  i-olargemeut  is  [troduee*!  by  eheJiiie^il 
or  bacterial   irritants  entering  by  way  of  the  lymphatic  vessels  from 
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Uw  ijrripliery.  Tin*  r-nlaririHl  ^luiul  may  umliTp*  m>  ehaii^ 
T^-ani,  ami  .show  in»  U'tidriiry  Im  ^tlp]lll^^t<'  nr  \'uu\i  iidli<':4ion!-i.  There' 
c-xif^r  hyperpla^iia  of  alt  the  ^Haiululjir  t'lementi*.  In  Hinu*  vssa**,^  hyper- 
jJiMi  'if  th^  relb  pn^inminntfs,  Tbrnr  iiipmu^e  in  ^iate  and  appnir 
«|Hlfcclifiid  (larpe-eell  hy|KTpla>ia).  In  other  i5ih«*s  \\w  foniiution  uf 
WKW  cooorrtivc  tissne  |>r(HlHniinrit«»>,  and  t\\v  wW^  an*  cMini[>res.se«l  cir 
^Mtmned  hy  the  ovt'iynnvtli  of  fihron^  tissn**  (tibnajs  hy|>erpla>4Mi). 
la  die  llnrt  type  die  enLirgtd  j^rhiud  is  nrft  ;  in  the  Iatt4»r  it  is  lianl. 

Fig.  27. 


*%».rm.t.t  '|iii(ihiiilli  ■'•  "f  pharynx  and  tmcht'ti 


^fX^  *uv^  *f^ium^m  '^MM«-  Mi'  hyju'Tpla-tir  lymphonia  is  neiile  inHam- 
*^yi^,^r;    trWviUi^^      It   iw»y,   however,   lievelop   ipn*te   slrjwly   without 
r4^|||g|it(^/fl^      ProionL'<'d  irritation  in  the  n'^ions  (Iraineil 
J  jU*  iiisimii  l*t  thx-  ^\aw\  u^ualiy  explains  this  etimlitiun. 

^*    I  '^niliriirriTTr^  fyf  the   hi  ad   (»r  ne<'k,  Ftieh  a8  WAU^  car> 

1  4y**4<ir  Jil»j*e*"^^*"'^t  ^f'H'  throat,  infected  wonnds, 

*,  M-  fl/f  »#-tir«'   Ivniphudcnitis  in  the  niM-k  that  suV>- 

r  'r'Mirr  Akii'*   is   reniovcMl.      It  may,  howevt*r, 

*^''  /.-r,««ili  permanently  enlar^nid.      Chr*>nie  iiiHam- 
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rnatifni  of  tbt^  skin  uiul  mtirous  mt^iulirane,  <'<"zp)na,  }>lii»rvti<;i'al  and 
nat^al  catarrh,  chroiiir  Ukjibaritis,  liyiH.'rtr(i]iliy  of  tUv  trmsils,  ulcers  of 
the  gimis,  all  play  an  ini|i<jrt-;int  [lart  in  llii'  ctiulo^'  nf  chttmie  liy|w?r- 
pla>iia  of  lyrjiph-Ljhmtls.  Caries  of  tcrtli  is  also  a  coiijiiitm  iactor, 
Imxiiusc  t»f  the  ntioRToas  Itat^trria  frc^nuiitly  fntitaiiic'<l  [jt  the  i-avity. 
A  chronio  state  of  irritntinn  in  tUv  ^laiu!  is  ]>nrfliu*tMl  l>y  the  lnu'teria 
or  tlicir  toxins  rracliin^^  lln'  ^latals  tlirouirji  tlu*  dentine  ranals  and  the 
lyriij>haties.  ( JtltiithaTs  and  Stark's  iiive>ti^ition.s  have  [iroved  beyond 
<lfniljt  tlie  conueetion  l)ctween  hypoqihistie  lyniplu>raa  of  the  ueek  and 


Fiw,  2b. 


Sbowinf;  lyinphatlc*  of  |iharyajc  niid  irachca. 

<!arieB  of  tlie  teeth.  In  only  20  [kt  cent,  of  the  ehlldren  whr*  had  en- 
larged glands  of  the  ne<'k  vvjis  earies  i>f  the  to-tli  abst'Ut,  and  in  these 
there  was  a  liistory  (d*  tnliereulosis,  ]»revio(is  ilijjhtheria,  or  sore  throat. 
Of  the  ^0  per  eent.  with  caries  of  the  teeth,  lli.H  per  eent.  had  a 
tnhorenloiis  taniily  histivrv,  22.2  ]wi-  eent,  showe<l  other  etiolojricid 
factors  (ttdnTeidosis,  previous  iiifeetions  iliseases),  and  in  the  reniiiin- 
iiig  41  pr  eent.  only  the  earions  teeth  eould  he  found  to  account  for 
the  enlarged   glands.      Tlie  situation  and   number  of  enlarged  ghinds 
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4>/rrir»|irm<lKl  accurately  to  the  teeth  affected.  The  ftvenp  i^ge  cf  Ae 
Hiil'lmi  w:iH  eight  aiid  a  lialf  years.  Simple  hyperplMtao  fymphonm 
tij;iy  u|»|Msir  at  any  time  iif  life,  hut  the  majority  of  ombb  ooonr  in  diild- 
UtnH],  (!^iHi>ially  in  tlie  fintt  decade,  for  the  reason  that 
of  \\ni  rc^iunw  drained  by  the  lymphatics  is  vary 


Aft<T  the  tenth  year  the  tendency  to  inflammatioii  of  tiie 

niu(*(>u8  monibnine  progrcHHively  diminishes.     Acute  inleotioi         

(Mciirlet  feviT,  measles,  diphtheria)  become  less  common^  and  tlie  jj^ands 
l(Wi>  tlioir  oxtreme  sensitiveness  to  inflammatory  irritation.  VblbndfB 
an<l  liaM^r  8  investigations  in  Kchools  have  shown  that  the  wa^qnty  €£ 
children  are  affected  with  glandular  enlargement  of  eome  aoi^  and 
that  the  percentage  of  lymphoma  diminishes  progresBivdy  wilii  mw- 
oi'ssive  y«irs. 

I^ser  found  only  137  (»ut  of  1216  children  in  seveiBl  schoole  iL  cl^ 
11.3  |HT  i*ent. — without  glandular  enlargement  The  swelling  cf  tlie 
glamis  in  tlie  vast  majority  of  the  cases  could  be  tnced  to  wrioos 
infectious  diseases :  79  jier  cent,  of  the  cases  had  had  meiileB ;  35k,7 
|ter  ixMit.,  scarlet  fever;  21.9  per  c*ent.,  inflammation •  of  the 
1 8.8  (KT  ivnt.,  diphtheria  ;  and  a  few,  tulierculosis.  VoUandt  i 
250(>  childriMi,  and  found  that  enlargement  of  the  glands  wa 
in  9(i  |H'r  cent,  of  the  children  l)etween  seven  and  nine  yean»  in  91 
|HT  4HMit.  iH'twivu  teu  aud  twelve  years,  in  84  per  cent  hetiraea  thivteeD 
and  til\c>cii  ytiirs,  in  69.7  }mt  ctMit.  l)etween  sixteen  and  dghteen  J9SXB, 
and  ill  <iS.3  |ht  wnt.  between  nineteen  and  twenty-four  yean. 

llyiHTpIastic  lyniph-glandH  are  usually  small,  the  eise  of  a 
haxcliuit,  ran^ly  as  large  as  a  walnut,  movable,  not  senntive  to 
H4iiu(*tiiiicH  sod,  sitnietinies  hard,  but   usually  of  medium 
and  cause  no  annttyamv  to  the  individiml.     They  may  be 
niiiltipic,  unilateral  or  bilateral,  and  the  area  involved 
ou  till*  s(^at  tif  the  |H*riphcml  i*oeus.     Ai\er  the  primary 
tlicv  u^uaIly  distipiKtir,  undeiyo  flbnuis  contraction,  and 
iuhI  liiini. 

ri{(  M J N(  >siH. — Tilt*  pntgnosis  is  favorable.  Hyperplastic  lymphoiiia 
IN  ^euei'ullv  Imnnlcss,  and  annoys  only  fn>m  a  cosmetic  atUM^oiiifc. 
( *niii|)li('iitii»iis  are  only  |M»ssiblc  when  siHxmilar}*  intection  takes  plaoe. 
TIk'  iiiMi  inii  lit'  pvo^Miie  oHvi  tuny  lead  to  acute  suppuration  of  the 
^IjiihI,  mill  hilti'i'i'le  l»;ii'illi  luay  imnhuv  tuU'ivulous  lymphoma.  The 
\\\  iM'Hilii  .lir  vltinil  ii'.NUr  !•»  :i  liivor.ihle  imiliuiu  tV»r  tlicse  organisms. 

hi  \uNi»Mi'i.  A  |u»sih\o  »li;iiinosl>,  a>  will  In*  sivn,  can  only  be 
iiiailr  li\  init  rn'.eit|iietil  nr  it;i(*tri'iol<>i^ii*al  lAaiuinatiou  of  the  enlar]ged 
pliiiiil  ,  In!  iIm-  iiMliiil  ^ijii'i'  i»r  iilinulular  tuK^vuli^sis  does  not  differ 
ehiiit.ilU    Imhii  iIihI  ni'  -.iinitlr  li\  iHTpla^tir  eiilai^i^Mueut. 

I  It  I  \  I  Ml  \  I  li  lli«<  rIaiitU  iiMiiaiu  ^tatioiiarv  tor  a  long  time,  and 
ihiiiini  li  Ml  ur  iilln  >:iili  iilnitM-  «>t'  iriitaiiou  in  the  region  drained 
liN  ilh  .iHiiiiii  lMn|iliiihe=.  iIm"  i'iilaivr>"cut  is  pn^lvibly  In^nign.  If, 
nil  ilir  tiiliii  liiiml,  ilir  ^'ImiiiI  iueitNiM's  in  >i/e  atter  the  peripheral 
lull «  Mull  |i.i->  nil  iilnl,  mill  i-.|Mrmll\  irM»neuiiiir  ^^vurs  with  adhesions 
to  (lie  iiiiiiiiiiiiijiii^  iiiniitfi,  ilieii  tulH"i\Milo«iiN  i>  to  U»  susjH?cted.     For 
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itLstanoe,  if  a  child  eooit^s  for  treatineiit  with  iiinvaWe  p:liint]s  iu  the 
upper  triiingle  of  the  neck  uthI  njjisidenible  hvj>ei*tro|ihy  of  tlif  tonsils, 
one  sh<jiil(l,  fir^t  nf  all,  oxcist*  tht^  toiisiL  If  tlie  lynipli-i^kiuits  do  not 
ilimiidsli  ill  sizt*  in  the  e«»iinst'  ot^  a  i'vw  wet'k.s,  it  i^  ronsniKilik'  to  su.s- 
pect  tuberculous  iiiHamrnrttiou  of  tlie  gliiiid,  providt-d  no  iflluT  etiolog- 
i«il  ftiotors  win  W  found.  Excision  is  then  justiliid»k'.  In  spite  of 
the  heni^ti  ehararter  of  hvjKTpliJstie  glands  tliev  i^houlil  always  be 
treiitrd,  esfKN'ially  in  ehikhvu  of  Inbrnnilous  parents  and  thrtse  in 
<?onta<'t  witli  tnbi'ri'ukiiis  adidts.  In  cases  of  this  sort  tlie  rltanees  of 
Weoniin^  stH:'oiidarily  iniectetl  uitli  tnljereuli>sis  are  great.  Tiie  ehief 
inflieationn  in  treatment  are  to  remove  the  eczema,  ciitarrli,  and  carious 
teeth,  and  to  excise  hvjM'rtmphieil  tonsils.  The  only  intlieution  for 
excision  of  tlie  ji^land  is  suspicion  of  tuberculosis,  lii  d<mbtjlil  eases 
a  gland  may  be  cxeised  for  the  purpose  of  diagnosis.  PaijUiu*;  with 
tinctnrt^  of  iiMline,  jwultices,  etc.,  are  the  means  usually  atk>])ted  iu 
practice  when  an  attempt  is  made  to  rem*>ve  hy|K'rplastJe  gkmds  with- 
out ripcratiou, 

ScroMoua  Lymphoma. — This  ctrnditlon  dttes  ni»t  exist  patliologically, 
and,  Htrictly  speakings  the  term  scrofulous  glaud  slinid<l  no  longer  be 
iis»ed.  The  ehanm's  in  y:]an<ls  that  were  formerly  wdled  s<Tofiilnns  are 
in  [Kirt  sinifjle  liyperplasia,  iu  part  tnberctdosis.  One  miglit  still  sjjcak 
of  a  serornlous  diathesis,  meaning  that  anomaly  of  eoustitntion  in 
childlmod  manifestrti  by  a  tetideney  to  cfimnic  ]niii-s]HM']iic  inHauima- 
titm  t)f  the  skin  and  mucous  niembranen  witli  seeon<kirv  cnlargcmeut 
of  the  glands  of  the  neck.  When  ncKlulcs,  caseation,  an<l  adhesions 
are  present,  the  snrgtHin  has  to  deal  with  the  results  of  tuberenlous 
inteetiou.  As  far  as  the  glands  aiv  eonceniLKl,  the  term  scrofula  is 
applied  in  this  conuectiou  to  simple  hyper[>iasia. 

There  is  not  as  yet  any  differential  diagmwtie  criterion  of  the  ini- 
tial stage  of  glandular  tulx^rcidosis.  The  snrge^m  is  not  able  clinically 
to  define  aw^ur.it4'ly  wliere  simple  hyjM^r[>lasia  ceases  and  tnbereulosis 
begins,  for  it  is  not  possil>le  to  determine  whether  then^  are  bacilli  or 
n(»dules  or  small  foci  of  ea.seati(Mi  pre.Hent.  It  is  at  times  impossible 
to  decide  macro.sci>pically  or  micr<JSco[)icidly  whether  tul>ercnIosis  is 
present  or  not.  The  use  of  the  w<u'<l  scrofula  ^llonld  be  rvstrictctl  to 
thr^se  unecrtaiu  eases  (»f  gjuuduhir  cidargement  that  form  tht^  border 
cases.  As  far  as  the  relation  of  serot'uhi  to  tuberculosis  is  conwrneti,  the 
chronic  sim[»Ie  hyperplasia  of  ihe  gland  due  to  the  scmfidous  diathesis 
furnishes  the  mtHliuni  upui  wfiich  tulierndosis  4h'vclr>ps.  The  changes 
of  tissue  are  ]»rcseut  that  enable  tlie  t>aciili  to  gr<nv.  There  is  a  lire- 
disposition  of  the  gland  ta  tuberculosis.  8<'n>fnla,  therefore,  may  lie  a 
preliminary  stage  of  gland  tnberculrKsis.  The  majority  of  children  have 
scrofulous  lymphoma,  but  only  a  small  percentage  acrpiire  tuberculosis. 
Tiic  change  from  simple  hy|M'rp!asia  to  tuliereulosis  is,  as  a  rule,  very 
gradual  and  nut  recognized,  and  as  tlie  course  is  not  diagnostic,  inns- 
niueii  as  tnbei^ndons  glands  may  at  tirni's  diminifsh  in  size,  no  definite 
relation  can  be  expressed  in  uundMi^i-s  K'tweeu  the  frequency  of  simple 
and  tuberculous  lymphoma. 
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Tnberciiloiii  Larmybonut.  Since  the  diRoovoy  of  tibe  baoiDiis  of  to- 
iN^rculoHiH  the*  field  of  glandular  tubercoloeis  has  been  widened,  lliere 
uri',  ar«  alniidy  mentioned,  a  number  of  glandtdar  oondidaiM  tlMt  wo^ 
formerly  <M>ni<idered  to  be  simple  Awelling  or  sorofola  which  ue  icdily 
tulx'n'uloHiH.  The  changes  in  a  gland  produced  by  •  hacilhig  are  mani- 
fold, and  the  anatomical  and  clinical  picture  of  the  diaeaae  vaiy  ooiw 
n'H|N)ndin^ly,  which  makes  it  nccessar}'  to  distiDgiUBh  seveial  types. 

1 .  77i<'  Puref^^  Hyperpkudic  Type. — As  is  ahown  fay  die  dcem'i| '' 
of  M'vcral  acHUirately  observed  cases  (peeodoleukflnnio  feinV  it 
linp|N>n  tiuit  the  bacilli  produce  simple  hyperpksia  of  the  ^ml 
out  tiic  formation  of  tubercles.     This  variety  of  lymphoma  doe 
differ  iiiacn>HC()pically  nor  microscopically  from  simple  hypetfilMiie 
nuilJK"""^  enlargement,  and  its  nature  can  only  be  deCennined  bgr  da 
ouHtniting  the  l>acillus.     These  bacteria  are  present  in  the  \~ 
tiHHueH  MH  a  rule  in  very  small  numbers,  so  that  an  aocoiate 
i%\\\  only  1m>  made  by  animal   inoculation.     As  yet  no 
tologinil  investigations  have  been  made  on  this  subject 

2.  Ilypvrjtlami  with  Ttibet-ciett, — The  pale-gray  or  gnyiab-ied  Jiaiwi 
V(*rH4<  Miction  of  an  enlaiged  gland  shows  even  to  the  naked  cje  Mwm 
nromiiHMKM'M  or  <hill-gray  points  that  prove  microecopically  to  lie  tfpi- 
«tiil  fnlH'H'leH.  ThcK!  develop  in  the  follicular  tissue,  mdndlr  inffi-^ 
inile  till'*!  1^*'*'  iNHHtmc  eonfinenty  forming  larger  noduks  which  aooa 
lN*irlti  ^**  hIiow  <legenerative  changes.  The  number  of  bacilli  praeeait  ia 
imuully  Hiniill,  and  they  may  even  escape  detection.  Tbeeieeof  aljiiiidi 
|f|Hnir<'nn<aini»K  t"lH*rcl«*  ^^Y  ^"aJ^'  considerably, 
lliiiii  «  I"'"*  o^'"***^  **"*  "^  '"^  ^  *  walnut  or  an 
Mmm  HIV  I'xpliiiiKHl  by  the  varjing  intensity-  of  the 
InlMltm  an  well  as  by  the  previous  histoi^%  which  would  in  all 
Ihllltv  hIiow  that  some  of  the  glands  had  previously  bee 
At  iiiiv  nile,  it  in  a  fact  that  in  the  same  group  of  gknds 
Nlid  vi'i'v  '•mull   lymi>homata  are  to  be  found,  all  showing  the 

jlKlliutyr^*^^^^^^.^^^^ — Knlai^ment  of  a  tubercle  is  assodaled  with 

*    if  t|etf«'iieniti«»".  giving  rist*  to  caseation.     Single  or  multiple  fcei 
rr*  **  itliiii  viirvini?  in  siw  ap|Hmr  in  the  tissue  of  a  gland.     Some  are 

^'"Th  HH  luiW-  H-  «»"'  1"'"*  '•*'  •*  P»"-     ^^"  ^^^'^  ''^^^''  *'"™^»  the  cntTO 

lH^I^Hih        ^^^   |,|uin^i'<i  to  :i  uniloriii   (*:istH>us  mass.     Tiie  consistence 

•S^I^lTiiImhih  lUMl.rial  varits.      At   limi's  it   is  si>  luinl  that  a  ae^ 

*  !!«    land  hii'Ht'ntH  a  ^niinmatous  apiM-aninw.     At  tmies  it  is  soft  or 

a^tl      Lloueliietion  N'a*!?*  to  the  toniiatioii  of  absi^esses  with  pos- 

*^       fc!ll*  Viii'*i'*>'»^'  *'l  di'j.iMienUiHl  ivUs  and  detritus.     Caseation 

^  ^'^iSl!!!!  Ill  |iV|HM'plastie  as  well  as  in   tlu«  smallest  glands  without 

i  Urn^       ^l^'^^j   j^   hyiHTplastie  staire   netnl  nt>t  nwrssjirily  precede 

(\tmlUiomt  </«♦•  fo  tliif'n^ion  of  InHammntion  to  the  Otja- 

JJLfJiii/M. — If  «i?Hnition  projrri'^'**^*  ti>wanl  the  periiAefj-, 

^^^  gland  iHHHHnes  siHH»ndarily   intianH^l.     It  will  be 

JnUtH^tive  tiHHUe*  i>«  brawny,  and  adheres  to  the  « 


I/ISEASES  OF  THE  LYMPH-GLANDS  OF 


roiiiifliiig  glands,  skin,  vc^ijicls,  muscles,  etc.  The  thickciKKl  rnpsiile 
and  the  surrouinliiig  tibnnis  tissue  nftcntinies  ilirm  a  Ijarrier  to  the 
a< lvalue  of  fntraeapsidiir  abseesses.  Tfiis  tibrous  towering  is,  however, 
Unally  |x*rtniiitetl,  and  tfie  tubereuliHis  j)iis  puiirs  cnil  iiitu  the  siirrmitid- 
ing  tissues  and  rea<'lie>  tlu'  >rirt;L(*e  dinrtly  or  m  a  ixjuijdabi>ut  way, 
Sidxiutanetms  absceHse^,  fistula?,  and  idcTrations  develop  in  this  way. 
The  sevenil  stages  of  tuliereulinis  inHannnatioii  may  l»t»  eonibiiieil  in  a 
variety  of  ways.  Glands  of  tlie  same  ^roiip  may  W  hy[»eq)Iastie  with 
tiiberfles,  while  otluTs  show  aliscesses  and  small  foi'i  of  easi'atioii. 

Mixed  iufeetion  with  pyotreiiic  eoeci  is  ntllier  c<jmiiiou.  This  gives 
rise  to  acute  .suppuration  ami  periatlenitie  inHanmmtion.  The  origin 
of  sncli  absce-ises  is  ofteiitimes  reeogniz^d  at  tJie  ojm  ration  for  the  tirst 
time  by  the  adtnixtnre  of  easi-ated  gland  reiiitiaiits  with  tht^  pus,  8uj>- 
]wration  of  this  sort  may  otjlitenite  all  the  tntxTculous  gland-tissue, 
and  spontaneous  recovery  may  follow.  If  the  pyogunie  ijdeetiou  is 
primary  in  the  periadeiiitie  tissue,  the  entire  lymphonm  may  form  a 
s(H(uestrum»  as  it  were.  Itermvery  may  Ix*  |>errnaiient  after  this  has 
iM'eti  tlmtwn  off.  (Jlandular  tuliercul(>sis  amy  resolve  at  any  sUige.  In 
hy|>erpla.stie  glands  Hbrous  contraction  may  cause  disappeanmee  of  tlio 
tnliercles,  while  foci  i>f  e4is«ition  Ix^^ome  eneapsulated  and  renclered 
inert  by  overgmwth  of  connective  tissue.  Finally,  the  fticns  may 
become  covereil  with  a  ernst  of  eah-iinii  salts  that  sometimes  remain.s 
unehangini  for  years.  Not  infreiiuentiy  secondary  infection  gives  rise 
to  fresh  inilamnmtion,  rupture  of  the  gland,  and  sinuse^^.  In  ojieniting 
upon  such  fistnbe  one  is  often  surprised  to  fiutl  a  concretion  at  the 
bottom  of  the  sinus.  Calcification  of  <.*a.seotis  glantis  is  most  fre^^piently 
observed  in  older  people.  Abscesses  may  empty  externally  with  sub- 
se€|uent  recovery,  providtnl  the  entire  gland-tissue  has  bec<*me  neert>tic* 
The  length  of  time  that  a  sinus  persists  di'p'tids  ujHm  the  amount  of 
tuberculous  gland-tissue  left  behind. 

Etiol<xiy.^ — Formerly  glandular  tubercidoms  of  the  neck  wns  su}h 
posed  to  be  an  expression  of  general  glandular  infection.  Of  hite 
more  accurate  knowledge  of  the  sotm^es  (»f  infe<^tion  has  demonstrated 
that  this  disease  in  the  majority  of  cases  is  a  local  process,  and  that 
the  tubercnlons  virus  reaches  the  glands  through  the  lyniphatie  vessels. 
The  more  the  sources  of  infeetion  were  imderst<KKl,  tlic  greater  the 
Held  of  secondary  tuberculosis,  with  which  practical  surgerv^  is  clnefly 
(K'-cupied,  The  inx^asion  of  bacilli  may  take  place  from  the  p<Tipliei*y 
or  from  some  central  ft)cus  (bronchial  glands).  The  ascending  form, 
however,  is  probably  far  more  nneomnn»n  than  the  des<'ending.  The 
bacilli  entering  at  suint;  pcriphiTal  |>oint  neeil  not  cause  sjiecific  changes 
at  the  seat  of  entrance,  s<i  that  the  glandular  infection  seems  to  be  pri- 
mary (seermdary  glandular  tidiercidosts  without  evident  jirimary  foens). 
Sei'ontlary  tuberculosis  witli  evident  prJmnry  f(»eus  is  a  rarer  observation, 
and  is  mtted  in  connection  with  disease  «d'  the  skin  and  mucous  mem- 
Imuie  of  the  head  (lupus,  tuberculous  ulcerations  of  the  tongue  or 
gums). 

Cornet  has  demonstrated  by  experintents  on  animals  tbat  tubercle 
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UiivilU  may  pfnetnitc  tUv  luUivt  rnucrms  rnenihnnie  ami  twise  jflmHluljir 
tulxTculoi*i>.    It  i::^,  liowi'VtT,  in»t  kimwii  wbctlitT  tlii?^  ruetlKK]  ut*  iiiIl'O- 
tion  taket*  place  in  man  or  not*     It  d«jes  not  i^*x-m  iiii{»n»lmbli*  tiuil  ^kio 

and  Ilnn^lu^  iiR'tnlnime  tk-privt-il  nf  its  pnit<'c'tiri^  fpiilirliiitii  ni«y  serve 
a^  II  point  111'  «'iitranee  t'ur  intK'tiMii.  'Vhv  sinu'  disoasf!-  that  jfivc  ri**e 
to  siitipk'  dirniiic*  |::huHlu!ar  eularjieiiit'iit  in  c*liil<tn-n  an*  also  maiilp 
ri*spiKn>il>le  for  glandular  iuI_KToult»si^  (it*zonui,  c-atarrh,  nlcc'ration.s  of 
tlie  gums).  Carii'is  of  tht*  ttvth  i>  alw»  trf  grL*:it  importaiicH^  ctinhvjrjcully. 
TulxTrk'  Uuj'illi  aw  aliimsl  always  pix'.scnt  in  tlu*  i-avilif>  uf  (ivth  in 
cinisninptivt>,  and  have  oven  btvn  iMund  in  thff-f  uj' Ijoalthy  iixlividnaliv. 
The  connection  het\vtM.^n  tnlMTcnlosis  of  the  glands  and  liafilli  enleriiif^ 
by  way  nf  the  teeth  wa^  *it•^t  demon^tinttHl  l>y  I'ngtir,  atid  .suhM'*|uetuly 
by  Stark.  Cririej*  of  the  tcetli  is  extivmely  iomrnon  in  ehildreii,  s<» 
that  this  sonree  of  iidV-etion  is  of  gn*at  ini|H»nanre.  Tin-  tonsil;*  form 
a  fnrther  Hitln>  ui'  infection  ;  their  im[N>rianer-  in  this  direction  has 
Iveen  ck-nutnstmtwl  liy  H'lunigarlen,  flanan,  Sehlenker,  and  Kriick- 
mann.  The  anatomical  struetniv  rif  tlie  t^msil  pr«'disjM>'<'s  t«»  the  eti- 
trance  of  baeilli,  for  tlie  epithdiLim  is  always  jwirous  owing  to  tlu 
pi-rpetnal  tninsniignitiiin  of  K'Ucocytes,  and  may  even  be  absent  over 
small  areas.  Microbes  nsnally  invade  the  ton>iI  through  tlie  cri'pts 
tlial  are  well  known  a?*  hiding-places  and  brecding-sjwti^.  Tlie  enlarge- 
ment of  the  (irgati  and  irngnhir  surface  in  eln-nnne  hy|»ertrophy  favor 
infection.  The  resistance  tif  the  tissue  nnder  these  conditions  ia 
diminishe<l  by  the  priman'  catarrh  and  the  kmseuing  and  throwing' 
4>fr  of  e[tithermn». 

Dieulafiiy  injwted  guinea-pigs  with  bits  of  liy[K'rtrop]de<l  tonsils 
an<l  [hvhIuch!  tidkcreulosis  in  H  eases  out  (tf  f>L  Although  tht^e  results 
are  not  Ijcytaul  criticism  on  account  of  the  abM-nce  of  kisti4ogical 
investigation,  showing  prinuiry  tubercnIo^is  in  the  tonsil^  yet  it  is 
demonstniteil  b*-ytiod  doubt  that  bacilli  w«Te  fjresent  in  the  pie<»e!^  of 
tissue  that  were  injetiwl  into  the  }iig>.  PR'vions  to  this  Orth  showini 
tliJit  tubercle  baeilli  mit.dit  \h'  jtrc^enl  in  the  tonsils  of  cliililren  that  ba<l 
died  of  dijvhtheria,  iSmnngartcn  snt^'cctli'd  in  pnnhicing  tul>ereulositfi 
of  the  tonsilw  and  of  the  glands  of  the  m*ek  in  animals  by  fettling 
tuberculous  material  to  them  ;  an*l  Dmoschowsky  injn's  investipition.s 
found  the  l>arilii  in  the  adjoining  lymphatic  vessels.  Autopsit»s 
{K^fifrmwl  by  Stnis^mntm,  Sehleuker,  antl  Krfickmann,  sIiowhI  the 
frequency  of  tuheivulosis  of  the  tenusils  in  wnsunijvtives  and  almost 
constant  tuberrulnup  change:*  in  the  tftriRls  when  tnberctdosis  of  the 
glands  of  the  net^k  was  |>n^sent,  Rnge  fiHind  nnmerons  tuljcreles  in 
the  cfdarged  tonsils  of  a  girl  eightwn  years  of  age,  and  jironounccd  the 
affeetkin  primnry,  considiring  the  csiries  r>f  the  cervical  \ert4"br[c  pifsent 
at  the  siime  time  to  lie  .^trondary.  In  IS  eascf^  of  hy]»e'rtrophied  ton- 
sib  removcHl  mostly  intravitam,  he  found  definite  tuberculous  changes  6 
times.  Steward  f«)und  minierons  tuln'rcles  and  giant  <*clls  in  the  tonsils 
of  a  child  with  enlargement  of  the  glands  af\er  scarlet  fever.  After 
excision  these  were  sliown  to  be'  tolM?rculous. 

EntraiK'c  of   bacilli    in   itself  may  lie   sufficient  to  prinkice   tid>er- 
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villous  inflammation  of  tlu'  glanils,  as  horiu*  (tut  by  tln^  fart  that 
tuberculitsis  isob^^cn'LHl  in  itulividuals  previously  hciilthy  with  no  heredi- 
t4iry  taint.  Ttit?  nimilxT  of  bucilli  and  iht'ir  vinileiice  must,  of  coiirs*^, 
be  great  to  cause  healthy  gland-tinsue  to  succumb.  In  the  majority  of 
cases  tuberculosis  is  dependent  ou  predisposition  of  tliu  j^lands  to  this 
HfXH'ific  infcetioih  This  prtMJisposititm  may  be  general  or  due  to  hx'al 
causes.  The  gt^nentl  causes  are  hereditary  taint,  the  jiresence  of  tuber- 
culosis elsewhere,  diminution  of  res«istaiice  due  to  previous  acute  infec- 
tious diseases,  and  faulty  hygienic  surroundings.  The  local  causes  are 
previous  influnitnattjry  changes  in  the  glands,  especially  simple  chronic 
hyperplasia. 

A  tuberculous  taint  can  be  proved  to  exist  in  about  a  third  of  the 
case»4.  In  the  author's  clinic  it  was  present  in  101  of  308  |>atieuts  (32 
per  cent.)j  and  Bios,  who  analyzed  the  material  very  cjn*eful]y,  showed 
the  jM'rcentagc  in  other  statistics  to  vary  betwetni  14  and  38,  thua 
giving  an  average  of  28  per  cent.  Tuberculosis  <tf  other  orgims  is 
found  rather  fre^pieutly  in  patients  witii  gland idar  involvement*  Of 
150  [Kiticnts  observeil  very  closely  in  the  authi»r*s  clinic,  26  per  cent. 
showed  changes  in  the  lungs,  and  14  per  cent,  tuberculous  fcK*i  else- 
where. Of  inpatients  in  Btllroth's  clinic  (Friiukel),  10  per  cent, 
showed  ]iulmonary  tnlMTcuhtsis.  It  is  a  well-known  fact  that  tul)er- 
culosis  of  the  glands  may  develop  quite  quickly  m  children  after  acute 
exanthemata.  These  preilispiKse  to  tuberculosis  by  giving  rise  to  en- 
largement of  the  glands  in  the  neck,  and  liy  diminishing  the  general 
resistance. 

The  glands  in  the  neck  are  those  atfeete^i  most  frequently  by  far  in 
lymphatic  ttdxTculosis  :  about  90  |kt  cent,  of  the  cases  (82.2  per 
<^ent.,  according  to  Cxuiseppi  Berruti  ;  03  |ier  cent.,  Wohlgemuth ; 
95  t>cr  cent.,  Riedel  ;  89  pir  cent.,  Bios,  Hcidellterg  cJiuie).  This 
pre\'a!ence  is  ex[>lained  by  the  fact  that  the  region  drained  by  the 
lymphatic  vessels  is  es|*ecially  exposed  to  infk^tioa  with  bacilli  (bend, 
face,  mouth),  and  the  glantls  themselves  are»  as  has  been  mentioned^ 
eidargc<l  in  the  vast  majority  of  children. 

Glandular  tuberculosis  may  devx^lop  at  any  age.  The  tendent'v  to 
infection  varies  with  the  times  of  life,  as  is  shown  by  the  accompany- 
ing statistics.  Fiirnrohr  prepii-ed  the  following  tabic  from  125 
cases  : 


9  .'l  T 

Second     "        

• •    ■      -  •  '  1 

...                            31  7 

Third       "        . 

...                           44  P 

Ftiurth     " 

....               .      7.9 

Fifth        '*        

4.0 

Sixth       *'        

f^evenih  '■ 

0.7 

l.fi 

per  cent 


Almost   identical   percentages  are  observcfl  in   (he  author's  clinic. 

Of  the  308  cases  operatetl  upon,  215 — /.  p.,  70  jier  cent.— were  bet\\een 

ten  and  twenty-five  years  of  age.      Frnnkel  mentions  that  tnbereuh>ufl 

lymphoma  occurs  most  frequently  between    the   fifteenth  and  thirtieth 

'  70.1  per  (^t•nt.  in  the  second  and  thirtl  decades. 
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yt'sir  <if*  life*.  WIwh^sik  ritiipK*  liv|M'r|>la»>tie  .^welling  of  the  ^ands 
iliiuinishts  nipidly  in  \n'i\\u-uv\  iiiW  th<'  Hi>t  dcwadey  tuberculous 
lyinphoriia  iiu*n>a>4's  from  tin*  tiriic  of  |ml>i'rty  and  reachei:  a  mjui- 
iiuiiii  lH't\V(>(>n  tilt*  titWiitli  and  tliirtictli  vf^ir.  This  fail  is  stnmge, 
IxH'aiisc  in  cliildlMNKi  tlif  opifortiiniticH  of  iN'f-iiiniug  infected  with  the 
bacilli  ait'  vorv  niiint>n>iis  (iiiiimatr  asHK^iation  of  the  children  ^*ith 
adults  and  ImjiiiMit  cimUirt  wiili  tli<*  <lirt  of  the  floor,  etc.).  Hvper- 
plaMit'  irlaiKls  aiv  j)resun»al»ly  alnaidy  infected  with  tubercle  baeillj,  but 
the  ehan^es  taking  plact?  at  pnlMTty,  as  well  as  the  cluiDgef«  for  the  woRe 
at  tliistiniei-e«rariiing  fiHNl  and  living  anionj;  the  poorer  classes  (change 
ln>ni  h-IhhiIs  to  workslio|»s  an<l  overtaxing  the  strength  by  physical 
wiirk),  pi-e]iare  the  soil  for  ravages  of  the  iMieilli,  and  are  responsible 
fur  tin-  iiii'i-eaM.*  of  tulx-n-nlons  h>>ions.  Sufllieient  histological  examina- 
ijiiii*  >A'  simple  hy|MTplastie  glands  in  the  first  decade  of  life  are  not 
al  hand  i'»  d^-ide  detinit*'ly  this  fpiestion. 

I>>t}i  '*\*'y  are  alxait  ecjually  attacked  by  tuberculosis  of  the 
i;].:ilJ'l-   "f  the  ne<-k. 

N*'i.iJ  dH^n-nrt'S  play  an  ini]M»rtant  [>art.  Tlie  vast  majority  of 
Thr  r...^..  :jm- of  the  jKxmT  classes.  In  those  whoi<c  station  in  life  is 
^\M,r*  f.'jvr.rahji  ilie  dis<:iis<>  is  n'latively  iinconimon,  and  when  present 
'^^  yj.lfsjr-  only  in  a  yt-ry  mild  form. 

••-.  Mi'-foMi-. — The  clinical  ]iictnrL>  varies  greatly.  There  may  be  a 
Tri'.-:>M(  ;*i::(rtfjiij:ir  <nlargcment  of  the  suhniaxillary  region  the  siae 
tA  u  riFrt  'If  tficn  may  Iki'  nnmen»ns  sinufH's  and  ulcers  of  the  skin  on 
U'.vr,  .  .ii'.  "f  tin  Ti*-r-k  leading  <lown  to  a  mass  of  glands  the  siae  of  a 
<,.:*  T\t*-^  « I. 'lirtfKvs  an-  only  quantitative.  The  presence  of  peri- 
,    <      ••(   jierijrlandnlar  processes — has  considerable  infloenoe 


>  ir  i(J  it  if  »rj>.     These  changes  are  of  pranuuint  importanoe 


♦  H.     •»!» 


f„   M.s.i".'..  t.     {if;'rn»-i-.  and  tri-atment.     The  clinical  ttubdivision   «, 
•  .,.-•   t>f'->^'T)''<'  <>r  al>>enee,  thns  aiscs  in  which  the  prouesB 
Ijir  :ind  in  whieh  the  e:ij»snle  is  |H>rfonited. 
tf.t.tit  Jwintfrnifiit. — In  this  gnnip  the  diffeienoes 
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li|K  ixl  on  the  extent  of  the  disease. 
l:it».|  iMfHUjK^  infeetcil  with  tulicrculnsis  and  _ 
. '  ^,  ,  ,^.  ...,  .  ./,!  m!  ;i  nut  or  even  that  of  an  i-^.  The  tumor  is 
"*'  ^  .^,  ..  ,  -.'..'•  -"It  fM.iwi-teney.  has  a  >miH*th  surface,  is 
*'"* '         ,,    .    ■         ■•'      .    •       • '!    'M   t1i4    inidiilyinL' ti>snes.  and  is  not 

**'"'    '     .,  ...I  .'.:    t}..   iiiMin   tnniMr.  <.':n'ethl   [talpation 

'^**J"*  '"         ,.,.      ,,.,.      ,■•■.:      .".!'<•    iiiKl.-    ill    till-   vieinity,  and    on 
•^'''    **'    '       .1.      .-.;   ...    ■•\uu<\-  wi!)   1m-  tMinid  m-ar  the  chief 

.♦.,,4!U»)JH'   '•    y-^'    '      ^     ,. ,.  c      :.=     '.i..v.      •!,.      -Ml.ir     r,  .lulitions.        In     thc 
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J^j0tli  ¥y  }^   ^^  '^ \.,..:u>\  ,  •  •  i.-.-l  -iMi-l-  :'.rr  found  most 
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DISEASES  OF  THE  LYMPH-GLAXDS  OF  THE  NECK. 

^htre  irequt^itly  the  jLriaiuls  belniigiiiir  to  one  jrniup  arc*  all  involvetl 
at  the  Kimc  time.  Thev  unite  to  tV>rm  a  movable  tumor  wbicli  can 
fa.sily  be  .shown  to  con.Hlst  of  individual  innle?*  thai  vary  in  ^ize  and 
(•on^isteucv.  The  shajK'  nf  tht^  inuj«»r  deiH'uds  upon  the  tnutnal 
arranj»enieut  of  the  individual  jiijluud^  iu  the  group. 

Diseasse  of  an  individual  grtmp  of  ghmdj*  may  extend  to  neighbor- 
ing gninps,  and  finally  iiiviJvc  all  the  glantin  of  one  f^ide  of  the  neck. 
The  size  of  the  tumor  increase:^  cnrrespnnliugly,  >o  that  the  nei'k  may 
be  snrr<iun<le<l  by  hii>re  niKlular  tumor  inas-eH. 

Glandular  diseiLse  i»  frequently  bilateral.  The  intensity  of  the 
tnbercalou<i  pnx^ess  varies  in  the  intHvidual  glands.  Glani?  of  the 
8jinie  grcHip  may  ?iho\v  im  K^'etion  by|x'rp!a>ia  without  «i.se4ition,  or  mul- 
tiple ftnn  of  ea^seation  or  ab.sce>>e.-.  (hi  the  other  hand,  nil  the  glamls 
of  nin'-lxalf  of  the  neek  may  |)re?<!nt  identieal  |)iithologieid  change.-. 
Hy|»erplaj>ia  pure  and  simple  is  rather  uneoinm*in.  It  was  prejient 
in  only  IB  of  308  causes  observed  iu  the  anthorV  elinie.  As  a  rule  the 
ent  seetion  shows  foci  of  caseatiou  of  vaiyiug  >lzk\  either  isolated  or 
multiple.  Small  abscesses  usually  devt-lop  in  the  interior  and  spread 
towanl  the  [jeripherv',  so  that  finally  nearly  the  whole  of  the  gland  is 
changed  into  an  abcsoess  surn>iiuded  *>uly  l>y  a  dense  Liver  of  gland- 
tissue.  Such  absoesaes  without  |>eriadenitie  ehauges  may  Ix*  found  in 
isolated  lyujph-nfwles  as  well  as  iu  the  interior  of  tumoi^  made  up  of  a 
numt»er  of  glands. 

The  elini<:td  diagnosis  of  intracjipsukr  chang€*s  is  oftentimes  diflfi- 
eult,  IxH-ause  the  hy|>erphLstie  lymi>hi>nia  may  Ix*  so  soft  as  to  resemble 
a  fluetualing  mass  ;  and  ag-aiu  the  eeiitral  abset*ss  may  have  so  thick  a 
wall  that  it  is  diHicult  or  even  im|Missible  to  detwt  fluctuation.  One  is 
oftentimes  misled  as  to  the  extent  of  the  disease  Ixx^use  only  the  more 
sujxrfieial  glands  can  be  felt.  Xs  the  individual  groups  of  glands  in 
the  neek  are  closely  ctmnei^ted,  especially  the  suixTficial  and  deeper 
ones,  the  prtK*ess  as  a  nde  is  much  more  extensive  than  one  would 
sus[)ect  from  the  apjiarent  size  of  the  tumor. 

The  iNHirse  <»f  the  diseiise  is  essentially  chronic,  but  is  suliject  to 
consitlerabie  variation.  There  are  ease;*  in  which  individual  glands 
remain  unchaugitl  liir  many  years.  On  the  other  hand,  there  are  such 
in  which  the  disms<^  attacks  all  the  glamls  uu  Ixitli  sides  of  the  neek 
within  a  short  sjuiee  of  time  and  ItiuLs  to  the  forniati(>n  of  extensive 
tumors,  Besiiles  the  benign  variety,  there  is  a  ven'  malignant  type  that 
raj/idiy  terminates  fatally  with  the  cliincid  signs  nf  pseudolenkiemia. 

The  charactrristics  of  this  pseudoleukiemic  ty|ie  are  the  absence 
of  {x^riadeiiitii*  changi*s  and  tlie  absence  of  c:iseation,  at  least  in  those 
ca**es  rep>rt4xl  by  Riumgarten.  Macmsct^piailly  the  diagnosis  is  im- 
poi^ible.  In  c:is*^  nC  doubt  one  should  always  excise  a  gland  for 
micro*«eo}H<iil  or  iKicteriologind  examination  because*  in  those  cases  at 
least  that  are  not  quite  h>  fulminating  recovery  may  follow  excision  of 
the  tuberculous  material. 

In  cases  without  periadenitis  the  tubercnlous  glands  may  resolve 
or  increa-e  and  dcireneratc. 
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li.  Limphoma  fumM'intefl  with  Periglandalar  Procenes. — ^Whea 
i^sfation  aiivuiK^V!]  tnwanl  the  |)eriphery,  the  capsule  of  the  ^and 
Imii lines  iiiHanietl.  Thi.s  gives  lisie  to  fibrous  thickening  and  aggluti- 
nation Mt'  the  gland  to  neighburing  om*A  and  snrrouoding.  oigans. 
TIu*  nia.os  (it*  glands  lK*ermies  tixeil  by  these  adhesicHis  and  fibrous 
tissnts  >o  that  tho  individtial  glands  o»ni poking  the  mass  arc  do  longer 
t(»  U'  «listin);iii>h4'«j.  The  new  e<»nnective  ti^ue  formed  may  be  so 
abundant  that  the  tiinir>r  has  a  solid,  even  bony  consistencey  which  at 
times  in  oUier  p^iiple  may  give  ris(>  to  erroR<  in  diagnosis.  The 
tunmr  ir>  mi.<^taken  tor  a  t^rcinoma  or  even  for  new  bony  formations 
(i>ervii*:il  rib).  When  c-zLH-ation  and  softening  occur  in  the  ghind,  the 
thickened  ea]>MiIe  is  tinally  |»eHonitP<l  and  the  pus  diffuses  into  the 
surnuiniling  {Kirts.  At  thi>  .->tug«.>  tht>  gland  is  usually  closely  adherent 
to  the  skin  pn»vidrtl  on»*  ot*  the  siijKTtieial  group  Is  involved.  This 
l)(.H.'oinL>s  iMlematixis  and  di^«>olun'<I,  is  lifteil  off  by  the  pus  from  the 
snlxMitaneous  tis.-iie,  ap|M':irs  ninn>  or  less  elevated,  becmnes  thinner 
tn»tn  the  inside  nut,  and  tinaily  hn.-:iks.  The  abscess  empties  itself 
externally  and  a  :«inus  with  undermineil  eilgos  remains  which  leads 
to  a  r.ivity.  When  thi>  <i»nditiiin  eontin!ies  for  any  length  of 
time,  extrusive  ideeratinn  nt*  the  >kin  will  Iw  found  and  fungiform 
masses  ot'  «:r.inulati«iii-ti->ue  prex-nt  at  the  ojiening  of  the  sinuses. 
peejKT  srateil  Mip]innitinir  jrlan<ls  u.-nally  fuptnre  into  the  peri- 
glanduhir  ti>Hie  :in«l  the  jui-  hnntiws  In-tween  the  individual  glands. 
11"  it  niu'hes  the  iiiinuM'tiv«--ti«ue  sheaths  of  the  large  vessels  and 
niiis<'h"s,  it  mixy  ileH-t-nil  mfuI  ennio  to  the  suHace  just  above  the 
ehivii'le,  in  the  >upni>trrnal  region,  or  even  on  the  anterior  surfiice 
nf  the  eht-><t.  Long,  tnrtnou.-  sinn^^-s  are  prrKliK'ed  leading  to  the 
primary  tneiis. 

Purulent  |H'riad<i)iti>  may  ntvur  in  an  individual  gland  or  it  may 
take  pl.iee  in  larire  irmup.-  nt"  gland-.  Sn»ndary  infei-tion  with  pvo- 
irruie  eiM'ci  un«lniil»tedly  irives  ri-r  v«  ry  tnijumtly  to  this  condition,  as 
shctwu  hv  th«'  tiiet  that  it  apju-ars  u>nally  with  -ymptonis  of  acute  in- 
thimmatinii.  The  aeute  tm>et  is,  as  rule,  tnllnwcd  hy  a  chronic  course ; 
iuiprovmieut  and  n'tri>gressive  ohang<'s  alternate.  While  the  sinus 
rio-es  ill  <»iie  ]>l:u'e  and  ule<'rs  show  a  t«iidi'uey  to  heal,  abscesses,  new 
Hiiiii-e-.  Jind  ulfcrs  :irr  I'onned  in  <»tlirr  phut-.  In  -eveR»  oases  of 
trhindiil.ir  inlnTeiilosi-  \hv  (iitirr  n«ek  ni:t\  !>«■  n.vi  r»-<l  with  sinuses  and 
Nl»on"v  ^rMiuilMtion-  tluit  arr  runn»rti-<i  wiih  nndi-rlyini:  iKKlular  tumors. 
i  |j|„,",,jj|,  rni\ed  iiil'e<'tion  with  ]»yoir^.ni(.  i.r-imi-m-.  may  .-onietimes  be 
iinMluetive  ol'  dr-tnietivf  eh:ini:e>.  it  in:iy  lnvt-  a  iMintirial  effect  by 
I  |,„.i,,,r  ncule  piirideiit  >ott«nini;  and  «liinin;itiou  nf  thr  lulH^rculous 
I*  ue  -^  <'"'■•'  '''  ^''^'^  i^in'X,  however,  i-  »)idy  jMw-iMr  when  the  en- 
1^1  ^]|ind>  are  <|uite  >U|M'Hiei:d.  Whin'  ilurr  are  tortuous  sinuse:^ 
ttxMldinU  id<»"g  ^^"'  ^♦'*'^**  vessels  and  the  vertiliral  <olumn  it  is  eon- 
»  Khi  that  the  exten>ive  tiih<'n'ul«»us  ma----  k\u\  he  thp»wn  t)ti'  only 
iTiKu  wurMi*  »»i'  many  years.  Suppumtion  tVoui  a  ^inu-^  extend>  fre- 
ilv  OVOr  \oU)i  P^'HimIs.  The  seais  mvii  after  spnitaneou<  eun>  are 
■   Ifn   and    indieate    their  t»rigin.     They   are  never   linear  or 
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smooth,  but  always  irregular,  broad,  and  sjiread  latemlly—rtiy-like — 
elevjitinns  imd  dopressifnisaHt^nwU',  and  tliry  art'  atlliort-iit  b>  the  under- 
lying tissuL't*.  Tlit'y  may  bu  thin  or  very  thii-k,  and  not  iidVeqiiejitly 
are  wiverwl  with  liridge-like  bands.  Any  gntup  of  glands  may  l>e 
[ynniarily  at!*efte<J  and  Ibnn  the  seat  of  origin  uf  extensive  tunKvr.s.  In 
the  majority  of  cases,  however,  the  extension  is  fruni  above  downwanl, 
the  glantls  of  the  up|H'r  half  being  tirst  nliertetl,  and  hiter  on  thnse  of 
the  lower  half  Extension  rnri-ly  takes  plaee  npwarti — /.  r.,  from 
glands  of  the  lower  triangle  of  die  neek  to  tlie  njiper  i>ni^.  Several 
grou|>s  may  Ik?  rlis^-ased  at  the  sinne  time. 

Glandular  tnbereulosis  nsually  exerts  no  influence  whatsoever  on  the 
geneml  ei>nditiou»  In  only  11  \Hir  cent.  <if  the  anthtirV  ease^  wem 
there  general  constitutional  disturlianees,  sueli  as  loss  of  appetite^  etc. 
In  non-complieatetl  eases  fcn-er  is  not  present  as  a  rule.  In  the  psendo- 
leukwmic  type  tlie  temperature  may  rise  to  4(1'^  C.  If  fever  is  present 
for  rea.sniis  other  than  this,  the  cause  is  usually  some  suppurative 
process  (ynidueeil  by  mixed  iufeetiruis,  or  c«»ineident  tubereulims  dis- 
ease of  other  (trgaus,  especially  the  lungs.  OiMierally  speaking,  absence 
of  jmin  is  characteristic  of  tubercrdous  lymphoma.  The  jwiin  occitr- 
ring  in  rare  cases  is  prmbieed  either  by  acute  inflannnat<irv  processes, 
pressure,  or  adhesions  aifeeting  the  nerves.  In  the  latter  case  the  \mm 
is  nsnally  neiu'algie.  Xenr.dgia  of  this  sort  is  apt  to  be  mused  by 
small  masses  of  glands,  thus  making  the  diagnosis  more  ditheult  (con- 
founded with  malignant  tumors). 

In  spite  of  the  euorraous  size  of  S4jme  glandular  tumors  pressure- 
symptoms  referable  to  neighljoHug  organs  are  observtHl  iu  but  few  cases 
(oBeopbagus  and  trachea).  In  one  of  the  author*s  crises  there  were 
dyspnoea  and  difficulty  in  sjx^aking  ;  both  of  these  symptoms  disappeared 
after  excision  of  an  adherent  mass  of  glands  on  the  right  side,  Statistit^ 
show  that  a  certain  |iercentfige  of  patients  sntfering  from  tuberculous 
glands  of  the  neck  have  tubereuhisis  of  the  lungs,  and  succumb  t^i  this 
complication;  26  per  cent,  ttf  160  airefully  observed  cases  in  the 
author's  clinic  had  changes  in  the  lungs.  In  Frankers  statistics  the 
I)ercentage  of  mortality  was  10.2  ;  in  Furnrohi'^s,  20.4;  in  Wohlge- 
niuth's,  12;  in  Dcuimo's,  21.  Van  Noonlen  e.dculate*!  from  the 
material  of  v.  Brun,^'  clinic  that  20  |^r  cent,  of  the  patients  with 
tnlKTL'ulous  lymphoma  succundx'd  to  tuberculosis  of  internal  viscera. 

DtAfiNOSis.^ — ^A  diagnosis  is  geuendly  easy  iu  those  cases  of  gland- 
ular tuhereulosis  nssociatwl  with  abscesses  and  sinuses.  The  condition 
may  be  «jnfouuded  with  attiuomyt-nsis,  and  very  rarely  with  gum- 
matous chauges  in  the  lymph-glands.  In  doubtful  fsxses  the  detection 
of  the  characteristic  ray  iungi  in  the  pus  will  dispel  the  uncertiiinty, 
and  iu  syphilis  the  results  of  treatment  with  potassium  iodide  will  settle 
the  question.  In  older  ^xntple,  ulcemtiug  malignant  tumors,  especially 
lym]>hosarcoma,  may  have  to  l>e  cfuisidere^l  iu  tlu-  diflerential  diagnosis. 
The  irregular  contour  of  tuliereuliais  tuiTmrs,  the  n(nhdes  of  differing 
^insistence,  the  characteristic  appearance  c»f  the  skin,  ulcers,  an<l  the 
fungiform  masses  of  granulation  will  enable  a  correct  opinion  cl initially. 
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which  may  l>o  h;iipportotl  by  inirmscopical  cvamination  (tf  |Mirtions  of 
the  tumors. 

Diagiiuj^tii' ditfifiiltif-i  niv  met  umrt*  im|iif»t]y  iii  cases  without  |X*ri- 
adenitis,  a>  w*'ll  a>  hi  i-tisfs  in  uhii-li  t\\v  [HTicjipsiilar  filnvjiis  tissue  is 
very  extoiisivf.  In  <'hiltifi<xM]  tiilHT<'nlim<  lymplnmia  may  hv  ooii- 
timmltil  with  sirjn»h'  rhnniit*  irlandular  swt'Uiiig,  In  lav«»r  ttf  tul>er* 
iniliisis  woidd  W  tl>e  size,  the  steady  iiu-rwise,  the  |H'i*sisU'tic?e  ol*  tlie 
iiiMhiU^s  after  n^'overy  from  any  [KTiphenil  alTeetioii  that  may  have 
been  present,  and  finally  a  tnhereiilniis  taint  nr  tlie  prt'seiiee  of  tul*i*r- 
euhuis  lesioN>  t'lsrwheri'.  In  doiii>tfhl  fiiM-.-^  miiTo.Hni|Hi'al  exannnation 
of  an  excised  ^land  ahtUL'  will  cnalde  a  tliagnosis.  In  the  seecmd  and 
thiixl  decides  pseud*  jknika-mia  must  l>e  taken  intt»  ei  nisi  deration,  t^j>e- 
eially  in  the  early  slatres  nf  the  ilisease.  An  ahsuhite  diagnosis  mav 
not  1h*  piissibh'  in  tfiese  cases,  but  a  pr(»l>alrlr  diuj^^riosis  in  favnr  c»i* 
malignant  lymi>horua  ean  In*  made  wlien  enlargement  iA'  the  glands 
begins  in  a  previously  lieabhy  individual  not  taitited  bereihtarily  and 
showing  no  ]ieri[»]ier.d  atleetivui  beantig  any  relation  to  tubercuhisis. 
Vicious  pn^gress  and  extension  t^^  tbt^  glands  ol"  ibe  entire  ne«'k  and  to 
those  of  the  rest  uf  the  liody,  th*'  uniform  eonsistenee  of  all  the  nodes, 
the  jtresenee  of  pressure-symptoms  refendtle  to  neighbiring  organs,  and 
the  (h^pravwl  general  conditioii  would  be  in  favor  of  a  malignant  disease. 
In  rare  eases,  liowcvcr,  tnberculof^is  may  take  a  similar  L-^turse.  Then 
raieroseopie:d  an<l  baetn  iologii*^;d  exaniiiiatiou  of  an  exei>wl  gland  will 
have  to  det-ide  the  (pl(^'^tion.  Tlie  ronlts  of  energetic  treutmeiit  Mitli 
arsenie  may  at  times  tlirow  light  upon  the  diagnosis,  Leuka*niic 
tumors  may  be  readily  recfignizwl  by  the  ehanieteristic  conditiftn  of  the 
bIo<i<l. 

In  old  age  it  may  be  dillienlt  to  recognize  the  nature  4if  an  isolated 
enlargetl  gland,  for  it  is  usually  found  in  plaws  where  malignant 
tumors  are  frequent  (angle  of  the  jaw,  subn^ixillarv  region).  Often- 
times excision  of  the  tnnior,  which  sh<iuld  always  be  done  in  doubt- 
ful eases,  is  the  only  nu'tlnMl  of  detcrmiHing  the  true  nature  of  the 
disease.  (_'ireun)seribe(l  cnlargcmi'nt  of  glands  surrounded  by  dense 
periadeuitie  tibrour?  tissue  may  give  rise  to  dilbeulty  in  the  dit!'erential 
diagnosis.  This  tumor  mass  may  be  coni'ounded  witli  primary  or 
metiistatie  eareinonia,  and*  when  situated  in  the  stipniehivieular  fossa, 
with  a  cervical  rib.  When  an  individual  gland  breaks  down,  the  jx)s- 
sibility  (jf  cysts  must  be  rememb<'retL  The  presence  of  suiallcr  glautls 
around  the  larger  swelling  would  l>e  in  favor  of  tnl>ereidosis.  In  favor 
of  a  cyst  wotdd  be  a  jHisition  in  the  net^k  typical  of  these  tumors.  In 
doubtful  eases  a  (est  pnncturi-  nuiy  be  jierformLHl.  When  tnlH'reuh>usi 
abscesses  4if  glands  arc  very  large,  the  pissible  ennneetion  with  snj>- 
puration  in  adjfjining  tuberculous  joints  and  iKmes  nuist  he  remembered 
(vertelu-al  column,  clavicle,  sternum,  etc.). 

pFitMiNosis.^ — Tfic  prognosis  is  always  grjive,  dependent  on  the  tvj^ 
of  glandular  tulicrcnhtsis,  the  age  rvf  the  patient,  anil  tlu'  coustitutional 
ertndition.  The  chief  danger  of  the  aftWti<in  is  its  tendency  to  bcc<mie 
general.     Tliis  may  take  jdace  :   1.    By  extension  through  the  lymphatic 
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system  (iKseinloli'ukiLMiiit^!  tyjit").  2.  By  extension  througli  the  cii'eiilu- 
torv  s\>k'iii  with  the  th-vrlojHueiK  of*  miliary  tuUereulo.^is  (rtiptiirt:'  uf 
a  ebec'sy  ^^laml   into  the  jugular  vtMu) ;  tliis  may  oeeur  withimt  apjiar- 


tMit  eanse,  or  after 


aeu 


te  1 


(te; 


yfter  operative   iiiteHereiH-"e 


iijLTcase  of  *;ynijitnnis,  or   in   rare  eases 
J.    By    the   devehmnieiit   of  pulmonary 
tiil>ereuh>sis,   which   resiilt«   fatally   within   a   short   time.      4.  By  the 
prejifure  of  multij)h'   tiilu'rculiKis   fori    in   «ttljer  orf^uis   (hone-*,  joints, 
(n'nerally  speakiuij,  tubereulosi.s  <>f  tlte  neek  is  a  type  of 


in^rt^ 


tulK*rcidosi^  that  reniahis  lin-alized  f*»r  a  e<jnsicleral>le  li-ii^rtli  of  time 
The  teiitlenry  to  btNL'ome  ^nieral  varies.     Ttifix^  an'  hmign  unit  uialig- 


AuothfT  ihn 


local 


til 


more  loaxi  nature 
of  ehronie  snp|Hiration  that   may  pnMluee  eachexia  or  amyloid  de^-n- 
eration  of  the  ulKlorninal  viseera. 

Spontaneous  recc»ver\'  may  tiike  plaee  at  imy  stage  of  the  disease, 
Hyperyjlasticlyniphomata  are  nt>t  infrtHpU'ntly  ohs^Tvetl  to  resolve  and 
uiideri;o  HUrous  nuitmetioiu  When  oasi^'ation  is  preseMit,  the  focus  may 
betNime  eu«ipsnlated  or  calcified  and  the  jtrftccss  remains  statioum-y  or 
resolves.  Ahset^ses  sometimes  Ileal  after  ruptmT,  and  sinuses  and 
ulcers  may  close  alter  removal  of  the  tubereiilitus  tissue,  'flie  ehar- 
acteristie  oftentimes  extensive  sears  seen  in  healtliy  individuals  give 
evidence  of  thf  hmlin^  |H)wer  of  uatuix'.  The  tendency  to  sjjontanefnis 
cure  varies  considerably,  so  tliat  the  quest irm  in  an  individual  ease, 
whether  one  is  to  rely  ufwu  tliis  or  not,  must  always  be  answered 
negiitively.  A  tuberculous  focus  means  danger  to  the  entire  organism, 
and  shonlil  always  l>e  rendered  inert  by  appropriate  treatment  as  soon 
as  pttssibh'. 

Treatmkxt — The  removal  of  jM^ripheral  sources  of  inft^"ti(>n,  the 
exci4ou  of  hyperplastic  glands  in  children  of  tuberculous  taint,  and 
genend  hygienic  measures  may  be  of  pj'opbylaetic  inllueutT.  When 
the  disease  is  well  developed,  general  treatment  may  pnKhiee  goiwl 
results,  llyperplastie  lymphornata  are  ob^ervtHl  to  grow  snudler,  and 
may  even  disa|>|>L'ar  under  this  treatment.  Snp[nimtion  from  sinuses 
may  cease  and  ulcers  <ff  the  skin  ht^l.  There  are,  Irowever,  limits  to 
its  successfui  application  due  to  the  intensity  and  extent  of  the  tuber- 
culous pnK'css.  Evin  when  surgical  interference  is  neeessarv  tlie  value 
of  eoustitntioual  treatment  as  a  preliminary  step  is  great,  and  it  ^hould 
not  be  negltH'ted  in  the  after-treatment. 

Tlie  indications  for  surgieal  interference  are  when  the  glands  rnen'ase 
in  size  in  sjiite  id'  prnlongeil  contintious  general  treatment,  and  as  sonn 
as  softtmiug,  abscesses,  ami  sinuses  ap|>ear. 

Surgieal  treatment  may  be  i^inservative  or  nidieab  The  fVu'mer 
c^msists  of  medieatiHl  inj<'ctions  into  the  glands,  puncture  of  abscesses 
folhm'wl  by  inje(*tion  ;  while  the  latter  includes  incision,  curetting,  and 
excision.  When  tubereidosis  extends  beyond  the  eji]>suh'  of  the  glands, 
the  condition  is  grave*  the  surge*Kn  slioiihl  try  to  prevent  this  by 
timely  interference.  There  is  no  dotdit  that  mdicjd  excision  is  the 
safest  treatment,  ami  were  it  not  that  one  or  more  extensive  sears 
always    remain,    sluudd     be    reeommendwl    tf*    patients,    because    the 
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operation  is  practically  without  dauger.  As  the  subsequent  appearance 
of  these  scars  cannot  be  foretold  in  any  individual  case,  it  is  justifiable 
to  consider  tliis  objection.  For  tliis  reason  it  niay  be  advisable  to 
avoid  <j|x*ratiim  and  adopt  conservative  methods.  Cosmetic  .consid- 
erations, however,  must  not  l>e  made  of  more  importance  than  the 
likeliluMKl  of  recover}'.  Calot's  assertion  tlial  glandular  tumors  where 
the  skin  is  wtt  involved  should  not  Ix;  excised  on  account  of  the  scar, 
cannot  be  acHJcpted  as  long  as  there  is  no  pr<x»f  that  injections  give 
ecpially  g<Mxl  results.  By  injecting  chemicals  into  the  gland-tissue  it  is 
s(»ught  to  destn)y  the  tuberculous  tissue  and  produce  contraction  of 
the  enlargtxl  glands.  Of  all  drugs  that  have  l)een  tried,  iodoform  in 
emulsion  st»ems  to  have  bei'n  most  effective,  and  has  recently  been  used 
chiefly  in  5  to  10  per  cent,  solutions.  French  surgeons  frequently 
prefer  naphtholate  of  camphor.  After  inserting  a  trocar  or  fine  needle 
into  the  gland,  1 5  or  more  grains  of  the  dnig  are  injected ;  this  pro- 
ce<hire  being  rej^eated  at  intervals. 

Formerly  it  was  not  infretjuent  to  have  acute  suppuration  of  the 
glands  follow  the  injection  of  tincture  of  icxline,  carlx)lic  acid,  or  solu- 
tions  of  zinc  chloride.  Calot  has  rccentlv  reintroduced  this  method, 
and  reconnnends  the  use  of  a  2  jxt  cent,  solution  of  zinc  chloride 
for  the  purpose  of  artificially  pnxlucing  suppuration  :  30  to  45  grains 
of  this  salt  are  injected  into  the  gland  every  two  or  three  days  until 
softening  takes  place,  which  is  usually  after  the  third  or  fourth  injee* 
tion  ;  the  contents  are  removed  by  aspiration  and  naphtholate  of  cam- 
phor injected. 

WluMi  intracapsular  abscesses  exist,  the  pus  is  removed  and  iodo- 
form injected.  This  must  at  times  be  repeated  after  a  short  interval. 
After  asj)iration  C(»rdua  washes  out  the  cavity  with  a  1  :  5000  solution 
of  sublimate  or  a  4  jxt  cent,  solution  of  boric  acid ;  after  removing' 
the  trocar  he  presses  out  all  fluid  and  ap])lies  a  pressure-bandage  so  as 
to  have  the  walls  of  the  abscess  cavity  unite  if  possible. 

With  the  injwtion  and  ])uncture  method  each  individual  gland 
must  Ix'  tn»ated  se|>:irately,  which  makes  it  evident  that  this  method 
cannot  be  successfully  used  in  all  cases.  It  is  indicated  in  individual 
en]ar<re<l  glands  or  in  circnmscrilxnl  tumors,  each  sej>arate  element  of 
which  i-  to  be  reaolu'd  with  a  noe<lle.  TIuti'  are,  as  far  as  can  be 
asccrtaiiKHJ,  no  ext<*nsive  statisti<'s  showin*r  the  final  results  of  this 
trciitment. 

TIk*  <-hiet'  snrjrical  treatment  is  oxci-ioii.  Exci.-^ion  alone  is  to  he 
C(»nsi<l('n'(l  in  the  case  of  tiunnrs  with  ]>urely  intraca]>>ular  ])rocesses. 
It  <'<)rn'*.pon(ls  to  incision  and  curcttinLr  in  eases  with  |X'riglandular 
chanjr<'s.  Where  the  glandular  tumor  is  movable,  it  may  Ix*  removed 
with  <'a>e  ;  tin-  individual  nodules  may  be  >h('lle<l  nut  sejKirsUely  or  in 
grou])s  by  blunt  dissection  alter  incisiiii:  the  eapsule.  T^arger  vessels 
and  nerves  do  not  constitute  a  source  of  dani»<'r.  Some  attcntiim  must- 
be  paid  to  the  cosmetic  results  and  care  be  taken  in  choosinjr  the  line 
of  incision,  so  that  scars  will  ])e  as  little  <lisiij:rnrinjr  as  possible.  The 
fact    mn>t,  however,  be  rememben^l  that  the  disease  is  alwavs  more 
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extensive  thim  wcmld  be  supiRjsed  jutli^'m^  from  apjifanittiH's  alcine. 
The  renults  ol"  o|K'nitiini  are  the  more  (iivorable  the  more  tlif^roughly 
all  evidence  of  disfuse  i.s  renit^ved. 

Dollitipjer's  .'^ulH'tUimeHiis  method — iiu-isitin  hehitid  the  line  of  the 
hair  and  removal  of  the  glands  liy  blunt  dissection  after  lifting  oH'  the 
soft  jMrts — csLU  he  made  u^e  of  only  in  t?X(5eptional  l'whi» — /.  e.,  when 
theit'  are  iscjlat*:^!  j^lamls  iK»ar  the  seat  of  incision  that  have  not  broken 
down.  When  the  glands  are  situated  at  some  tiistaiiee,  Dtjllingers 
nietlnnl  |a\H'ludes  c<*rtainty  as  to  the  arrest  of  lieitiorrliage.  The 
author  himself  has  injaivd  the  facial  vein  five  times.  Anotlier  danger 
consists  in  intWtinortlie  womul  with  the  contents  (>f  broken-<Iown  puni- 
lent  glands.  This  si»rt  of  infeetE<Ki  may  l»e  av<iided  by  an  open  incision 
and  careful  manipidation  of  softener  I  glands. 

Fio,  29. 
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Inlratboraolc  tHy rold :  TSD,  right  superior  thyroid  Artery !  TSS,  left  superior  thyroid  artery. 


In  small  tumors  in  the  submaxillar}^  i-egion  it  is  best  to  make  a 
horizontal  ineision  ininjediately  belcnv  the  margin  of  the  jaw,  and  in 
the  submental  region  a  longitudinal  ineision  firjin  the  spina  nu^ntalLs  to 
the  hyoid  bout*  \v'ill  be  indicatetl.  In  the  region  of  the  stemomastoid 
an  incision  jiarallel  to  the  margin  of  the  nmscle  is  nutst  cttnvenient, 
and  with  glands  in  the  supraclavieidar  fossa  the  ineision  should  be 
parallel  to  the  collar  Iw^ne.  Masses  of  glands  occupying  almost  half 
of  the  neck  demand  extensive  ineisions.  I)ef<irniii»g  Hap  incisions 
may  usually  be  avoided  in  the  vnriety  of  gluuds  under  eon>itlcration, 
ff>r  sufficient  nw>ni  cim  l)e  obtaineii  by  two  iueisittns  along  the  anterior 
aud  posterior  margins  of  the  sternomastoid  througliout  its  length. 
Injury  to  iin|x>rtant  nerve?*,  es|>ecially  the  spinal  accessor)',  is  always 
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to  l>e  avoided.  As  excision  is  not  technically  difficult,  and  does  not 
take  much  time  even  when  the  disejis**  is  extensive,  mie  slimik!  always 
trv  to  remove  even  the  siiuiilest  glands  that  ean  he  rcMcheil,  m>  as  to 
prevent  rifMn'renee.  Attt-r  stojjping  iill  hhinliiig  thr  wnnnd  i.*  closed 
by  a  <.*«jntiimous  suture,  exeept  a  snml!  spaee  left  for  dnunage.  Pack- 
ing the  eiivity  of  the  wound  with  i<xioforui  gauze  is  only  neccHsan'  when 
the  infei'te<l  eonU^nts  of  nis^'ons  or  purnh-nt  ghinds  hiiw  Ijcen  disehargwl 
<rvertht'  -iirfaee  ui'  tlie  wonnd  during  H|H^>ration. 

In  fUM's  eotii|jlirated  witli  prrisKlcnitir  processes  the  chniec  of  niethcKl 
dei>euds  mi  the  extent  and  seat  oi*  die  (hseiis^',  snpiKUt  on  jwiit  of  ibe 
patient^  and  the  general  c^»nditiou.  If  the  gland  is  Imiken  dowii^ 
isolated^  and  adherent  to  the  >kin,  the  ahsrrss  may  W  incised,  the 
tnljcn'uloiis  tissue  removiKl,  arnl  ilje  niviiy  pat^keil  with  itHluforni 
gauze.  It  is,  however,  «ifer  to  make  an  ellijitiral  incision  around  tht? 
entire  abscess  and  rt^move  the  whole  ht  totif,  (br  in  a  eas^'  t>f  this  sort 
one  is  often  enabled  to  remove  neighI>oring  glands  tliat  are  dis<:*ased. 
Simple  incision  is  usually  not  siifficient  with  subcutaneous  abscesses, 
because  the  gland  giving  rise  to  the  abscess  usually  lies  below  the 
fascia.  The  seat  of  jjcrforation  nutst  be  s<»ught  for,  enlarged,  and  the 
bniken-<lown  glanil  curettinl.  When  thesr  indicjitions  an*  not  ctmsidered, 
there  is  apt  to  remain  ii  sinus  witli  pmtnu'ted  suppunition.  If  a  lai^r 
group  of  glands  is  dis<^'aseil  nnd  abscesses  exi^t  that  have  not  been 
o{>ened,  one  should  Hi"st  try  incision  and  curetting.  Any  dcep-sc:ited 
pus  focus  niay  then  be  opened,  and  the  cavities  packetl  with  itKloform 
gauze  to  keep  the  wound  ojK^n.  If  a  patient  is  young  and  can  withstand 
energetic  genera!  treatment  in  ccmnection  with  an  oi>eratk>n,  cuniplete 
recovery  may  follow  in  a  nundjcr  of  these  ejises.  Fi-equently,  however, 
it  is  necessary  to  rejieat  the  ojxTation  .several  times  because  of  recur- 
rence. If  glandular  tnlM_^rculosis  conies  for  treatment  when  sinuses 
and  idcenitious  are  present,  then  the  undermined  skin  must  lie  excised 
and  the  sinuses  ojk^uhI  and  tniee<l  to  the  priniiiry  foci.  Thorough 
curetting  of  the  exuberant  gninulatious  is  indicated,  and  st*metime«t  a 
cjuitery  may  be  use<L  Complete  excision  should  be  decided  uptm 
sei-ondarily  when  the  above-named  methods  have  not  given  the  desirtxl 
results  or  when  the  disease  progresses  ;  primarily  when  uias^ses  of 
enlarged  glands  occupying  tin*  entire  side  f>f  the  neck,  with  solid 
adhesions  and  aljscesses  and  sinuses,  are  encountered  at  first.  In 
cases  of  this  sort  the  ptjssibiliti:  of  obtaining  a  gofid  result  by  simple 
ini'isiiMi  and  emvtting  (s  nut  to  hv  thought  of.  The  success  of  ojx-rat- 
iiig  on  adhereiU  glands  is  still  more  dependent  on  thoronghne>s  than 
is  the  cane  with  tin-  movable  variety.  Partial  excision  is  useless.  If 
casetnis  infiltrated  fibrous  tissue  and  bits  of  gland  remain,  sinuses  form 
that  an'  fwteut  for  the  rest  of  life. 

The  jugular  vein  is  no  longer  a  noli  me  tnngere,  Tf  this  vessel  is 
too  afllien^ut  to  tlie  mass  of*ghmds,  it  maybe  ligatKl  and  resfrted  with- 
out fmr,  f<»r  it  has  iH'cn  com()resse<l  for  some  time  and  has  bectmie  of 
less  importance  for  the  circulation.  Rillroth  (Fninkel)  resected  this 
vein  without  disadvantageous  results  in   16  of  148  cases,  and  a  like 
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exjwrientt'  has  bwMi  reprtrtisl  by  nttuT  f*iienitorH.  Firm  iulhesiotiH  to 
niiisrlL's,  vessL'ls,  imil  nerves  tnukv  tlie  t»]>t'rutiini  (litHrtilt,  and  niily  i\ 
surjr*'*m  tliniiliur  witli  sin'>;i<'al  te<*liiiie  and  jniattuny  slintild  attempt  it. 
Heranrrha^'  Ls  tht'  ehiel'  dauber,  espti^'ially  from  veinw.  The  ^vUl  of 
operation  shniikl  be  ex^Mist^l  by  tree  incisions  witlnmt  i*e^ai'd  tu  cosnietic 


eifect.    F 


til 


H  t^lianed 


lap-nieisKms  are  tiiereltKre  t)t'st,  cittier  »  or  n  t?tia|jeti  or  angular 
(liorizontal  arm  below  the  niLirtrlu  of  the  jaw,  veiiieaJ  tnie  jianilh-l  t<i 
the  .•.tcrnomastoitl).  If  the  >ternomjtstrtiil  eilllll(^t  he  s^'parateii  from  the 
mass  of  glands  and  has  iiudergiiiie  fibrous  degenenitioii,  it  may  be 
divided  b<'low  the  spinal  accessory  nerve.  But  even  in  eases  in  which 
it  is  not  degenenit<'d  temporary  division  m  to  Ije  ret^itnnncnded  when 
enlarged  glands  adherent  to  the  vessels  are  sitnatetl  directly  bencatli. 
The  spinal  accessory  nerve  should  Ik^  avoidcni  as  tuneh  in*  |j<js.sil>le  and 
dissect e<l  out  of  the  surrouuding  tilyrous  tissue.  If,  however,  it  is  too 
extensively  iuvolvwl  by  the  mass  of  glands  to  he  <lissecteii  out,  it 
may  Ijc  nce'ess:4rv  tit  sacrifice  it  even  tbotigli  tlic  trat>e/Jus  niusele  i8 
paralyziHrl  in  about  two-thirds  of  the  cases.  In  spite  of  the  dense 
adhesions  to  the  internal  jugular  vein,  it  is  p»Hsible  in  the  uiajttrity 
of  cases  to  separate  this  vessel  from  the  mass  of  glauds.  In  doing 
this  it  is  advisiible  to  place  a  provisiimal  proximal  ligjiture  around  the 
vein.  One  is  never  obligetl  to  ligiitc  the  ciirotid,  rese<'L  tlie  vagus  or 
i^ympathetic,  for  it  is  always  possible  to  separate  these  tVoni  the  glands. 
When  the  disease  is  very  extensive,  it  is  at  times  neeessiiry  to  carry 
the  dissection  df>wn  to  the  spinal  c^dumn  or  into  the  supraclavicular 
fossa  down  to  the  trachea  and  resophtigiis,  so  that  after  removal  of  the 
mass  one  has  a  erunph^te  dissection  of  one-half  of  the  uiH*k.  The 
wound  is  freely  drained  or  packed  and  the  skin-incision  closed  as  much 
as  p)ssilile  after  excision  of  all  discasc<l  portions.  The  dressing  should 
■eovcr  the  head,  neck,  and  part  of  the  chest  so  as  t(»  guanl  iigainst 
infection.  The  itiiction  even  aftcT  most  extensive  operations  is,  as  a 
rule,  slight,  and  rtniovery  takes  ])lace  witliin  a  short  time,  providwl  no 
secondary  com[>lications  arise.  The  mortal  it \"  from  the  operation  has 
dim)uishe<l  to  pmetiealiy  nothing.  Of  4'2i)  operations  on  glands  of 
the  neck  that  liave  hwu  performed  in  the  author's  clinic,  not  a  fatal 
ease  oecurre^l  as  a  result  of  the  fijwnitive  interference  itself. 

Statistics  give  abundant  information  as  to  tlic  after-results  of  ojkt- 
titive  trwitment.  Of  lV2H  eases  treated  between  lS8f>  and  1895,  140 
wen^  subserpiently  examined,  and  of  these  H2  wei-e  of  vnlue  in  forming 
an  iipinion  as  ttt  the  hnal  result,  Ibr  six  ywirs  or  more  had  passeil  since 
the  o|»eration  :  |;1  of  the  Kii  patients  (Jy2A  |kt  cent.)  were  permanently 
eured — that  i.^,  free  from  any  glandular  swelling  whatsoever.  If  eight 
years  free  from  recurrence  be  demanded  for  a  final  result,  there  n^maintnl 
4o  enses  with  20  cures — /.  c,  55  per  eeitt.  On  the  other  h:uulj  if  the 
final  result  is  based  rm  cases  in  which  at  the  seat  of  operation  no  i-ecur- 
reuce  hiwl  taken  place  after  six  yejirs,  then  17  cases  may  be  added  to  the 
abovi^ — /,  e.f  20  |H'r  cent.  The  p+'rcentage  of  those  permanently  cnriHl 
by  the  operation  is  therefore  alxmt  7*i.l.  These  results  ap|>ear  espe- 
cially favorable  if  it  is  taken  into  consideratiim  that  of  140  operative 
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cases  jK'riadonitic  processes  (adhesions  and  abscesses)  were  present  in 
90.  Kxcision  was  jjerlornu'd  in  85  cases,  curetting  in  43  cases,  in 
5  cusos  incision,  and  in  7  cases  combined  methods.  In  69  cases  a 
permanent  result  was  obtained  by  one  ojieration,  whereas  secondary 
o]x^rations  wore  necessary'  in  the  others.  On  subsequent  examination 
recurrences  in  the  vicinity  of  the  wound  were  observed  42  times — *.  c, 
in  30  jxT  c<*nt.  of  the  cases ;  and  recurrences  in  the  widest  sense  of 
the  won! — /,  r.,  glandulai^  swellings  anywhere — in  72  cases,  or  51.4 
per  cent. 

Fninkel  ccjlleeted  the  material  of  Billrotli's  clinic  in  1886  and  was 
able  to  determine  the  iinal  result  in  48  of  148  cases.  Of  these  48 
patients,  :J4 — /.  e.,  71  i)er  t»ent. — were  curt»d,  but  only  12  for  more  than 
threi'  and  a  half  years.  LcK-al  recurrence  was  present  7  times — i.  e,,  in 
14  jHjr  crent.  of  the  cas<*s.  Wohlgemuth,  in  1890,  had  a  similar  per- 
centage of  ])ernianent  cures  in  81  ehildn*n  o{)erat€d  c«  during  the  first 
decade  nf  life.  After  4o  total  excisions  he  obtained  26  permanent 
cuH's — /.  / .,  70  ]mr  cent. ;  and  after  36  incisions  and  curettings,  1 7 
successful  results — /.  <.,  63.9  |)er  cent. ;  and  of  46  cases  not  operated 
ujMm,  recovery  was  obser\'ed  only  1 1  times — /.  f .,  in  24  per  cent.  From 
these  statistics  the  suixjriority  of  operative  treatment  and  the  advantage 
of  excision  over  incision  and  curetting  are  apparent. 

Fumrohr  obtaimnl  the  following  results  at  Erlanger's  clinic :  of  87 
patients  in  whom  the  final  results  could  be  obtained,  36 — i.  e,,  41.4 
j)er  cent. — were  permanently  curt»d  ;  in  29 — /.  <*.,  33^  per  cent. — 
recurrence  had  taken  place ;  and  23 — i.  f.,  26.4  per  cent. — ^had  died 
from  tuberculosis  since  the  o|>eration.  Bios  calculated  from  11  dif- 
ferent statistics  comprising  74')  cases  that  following  operation  there 
were  '>4  ])er  cent,  (jf  permanent  cures,  28  per  cent,  of  recurrences,  and 
18  ]HT  cent,  of  deaths.  The  influence  of  excision  of  glands  on  exist- 
ing tuberculosis  ol'  the  lunp*  is  of  esj.H»cial  interest.  The  aathor's 
ex|>erien(re  is  as  follcjws  :  (►f  20  consumptives,  includeil  in  140  cases, 

16  were  found  cured  at  a  later  examination.  Of  these  16  cases,  11 
were  at  the  sauM*  time  free  Irom  glandular  recurrence,  consequently 
removal  of  the  glandular  fm-us  was  followeil  by  disap]K»arance  of  the 
pulmonary  loiou  in  80  ]ht  cent,  of  the  cases.  Lung  complications 
devolojx'd  in  ];>  (»tlier  cnse-^  s«»nic  time  after  operation,  so  that  on  sub- 
seipK'nt  examination   tuberculosis  of  the   luiius  was  found  present  in 

17  ni' \\\o  140  caxs.  Oi' these  17,  11  liadfresli  ^'hiu(  Is,  whereas  6  were 
fnn'  fVoni  glandular  involvcnieut. 

As  far  as  tln'  scar  is  coiicennMl,  of  lOS  cases  subse<]Uently  examined, 
4S  had  very  u-ood.  even  ideal  s<-ars  after  excision,  .*>  it'hkI  scars  after 
eurettin^r,  *'  had  ujriy  sear^  alter  exei>iou,  and  iS  lia<l  (li>fi^uring  scars 
after  iiH'i^ion  auil  curetiiiitr.  Thes*-  iiirures  sluiwthat  evt-n  from  a  cos- 
metic standpoint  radical  operation  ^ives  much  better  results  than  more 
conservative  interference. 

Syphilis  of  the  Ljnnph-glands  of  the  Neck. — The  lymph-glands 
of  the  neck  may  be  involved  in  all  three  |H'riods  of  sy])hilis. 

Primary"  syphilitic  swelling  of  the  glands  is  found  almost  exclu- 
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sively  in  tlu^  iipp<*r  part  of  the  iipi^k,  in  the  snljiutiiitiil  or  suhmiixiltary 
rt^pjion^  ar  Deiir  the  Jiuglt*  ttf  the  juw,  bcx^use  it  is  usually  seooiidiirv  to 
l>riuiiiry  lesion?^  of  tlte  ti>tiyriiej  the  lips,  or  the  tonsils.  CompartHl 
with  tfie  iiii^iiinal  glatids,  the  atlVi-led  eervicul  glands  ai^e  apt  U*  Ixrome 
miieh  larger,  arc  otk'UtiiiieH  paiiitul,  and  shnw  evideuce  of  periadeuitic 
adhesions.  Tumors  the  size  of  a  giHise-egg  miiy  develop.  They  are 
apt  to  l>e  fixed  nnd  ctinnot  always  be  shown  tr»  euusist  of  several  soudl 
glands.  The  nipid  ilevelopnient  *ii'  glandular  enlargt^inent  in  individ- 
uals otherwise  healthy  is  extremely  chartieterLstie,  imd  indieates  the 
nature  of  the  disease.  Examination  of  the  nmuth  will  eiuitirm  this 
prelirninar)*  diagnosis. 

In  seeondary  sy|>lulis,  owing  to  general  inft^ction^  {ill  tlie  glands  of 
the  neek  are  enlargCHl.  Tfiey  may  remain  stationary  in  size  for  several 
years.  Tlie  sixe  varies  iwtween  that  nf  a  pea  and  that  of  a  largc^  Imvui  ; 
they  are  hanl,  movable,  and  painless.  8ini[>le  hyperplastic  glands 
alone  enter  into  the  differential  diagnosis,  but  are  easily  excluded 
(jHHMjf  oC  the  preseoce  of  syphilis  and  absence  <>f  any  peripliereal  dis- 
ease sntfioiently  severe  to  cause  sueii  extensive  glandtilar  enlargement). 

In  th(*  tertiary  jK^ritMl  gunimatous  lyinphf^niatsi  of  the  ntx'k  iieecn* 
very  rtirely,  but  wheii  present  are  in  the  submaxillary  region  usually^ 
and  are  about  the  si^  of  a  walnut.  Tliey  grow  very  slowly  and  are 
not  painful  or  sensitive  t*>  pressure.  They  are  ttf  dense  elastic  eonsist- 
eiice,  and  at  first  are  without  adhesions.  After  I'xistiug  for  some  thne 
they  ©often,  bet'ome  adherent  to  the  skin,  and  ruptnre  externally, 
leaving  a  eharaeteristie  ulcser.  Only  in  nire  ai'^es  do  they  subside 
si^Hmtaneously.  As  other  signs  of  syphilis  are  frequently  absent 
when  these  tumors  ap[»earj  the  iliagnosis  is  oftentimos  diffieult  ;nnl 
can  rarely  \m  made  except  by  the  use  of  potassium  iiRli<le,  Miero- 
scopical  cvarnination  during  tlie  stage  of  hyperplasia  does  not  reveal 
anything  ehameteristic. 

Neoplasms  of  the  Lymph -glands  of  the  Neck. 

Primary  Lymphosarcoma  of  the  Neck.^This  term  includes 
several  types  of  disease  that  havt*  certain  4'hanieteristies  in  t\>mnion, 
but  present  such  ditfereuces  in  other  res|KH^ts  that  some  sort  of  eiassi- 
tiaitiou  se*^ms  desinible.  There  cUk^s  not  .'ieem  to  1k'  any  nnifiM*m 
opinion  in  tins  direi^titiu.  Nearly  every  jjathologieal  anatomist  and 
elinieian  has  his  own  views  on  tins  subject,  so  that  the  same  name 
is  (iftentimes  applied  to  very  different  conditions.  H*MlgkinV  disease*, 
aniemia  lyniphatii^a  (Wilksj,  progressive  multiple  hypertr»>phv  of  tlie 
lym[>h-glati(is  (Wunderlieh),  pseudoleuktemia  (Cohnheim),  lympho- 
Barc4)ma  (Vireliow)^  adenie (Trousseau),  malignant  lymphoma  (Billnitli), 
malignant  lymphosarcoma,  are  terms  that  fitly  illustrate  the  confusion 
existing  on  this  snltjoet.  Tlu'  tlitfereuee  of  opitiion  is  due  to  the  fact 
that  there  d^ies  not  exist  a  histologie^il  differentiating  critcrium  of  the 
varifHis  kinds  of  lymphosarcoma.  They  cannot  be  ditferentiatiHl  etio- 
logieally  because  the  primary  cause  of  the  disease  is  niit  known.      Even 
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if  it  iiHist  Ik'  :if'kiiowk'«l'rt'<l  fnnii  a  patliolopiail  slninl|Mtitii  ibat  the 
vuriuli^i  tvp«'s  tjf  \\iv  d'lsvwfii'  i-aiinot  hv  shaqily  st'panitt'*!,  yet  it  U 
tiesinible  fc»r  pniftituil  rt'ii>sons  and  jnstitiablo  from  a  clinical  sUin(])x>int 
to  ^ri>U|)  t!ic>e  gmwths  in  sonit*  wjiy. 

It  is  sufficient  for  c^liiiic":)!  |im|Mise.s  to  have  two  h" pes :  nmlijiriiaiit 
lynipiiimw  and  lynii|fb*)r»ai'i*<iny:i  |»i'*i|k'1\ 

Malignant  Lymphoma. — 'J'liis  disease  is  charucterizeil  by  a 
gra<biallv  increasing  byper]»lasia  «»f  the  lyinph-^lands  lliat  eanuot 
bt*  contndleti  and  tliat  tmiiiiiati's  ftitally  \viili(»nt  rhantyc  in  the 
numcrii-al  nlation  of  ibe  red  and  white  hlnod-eills.  In  the  majority 
of  wises  nietastases  <M'eur  in  the  iiiliTiial  c>rir;ins.  These  eorn^'^pond  in 
striietnre  to  the  primary  ghindular  i-onditit>n.  The  prtn^eK**  is  alwiivs* 
limited  to  the  indiviilual  j^lands  atieetetl,  which  never  show  any  teii- 
deney  to  t»ei'onie  otlierwise  ahennL  The  eaj>s[ili' nf  th<"  ^hmd  is  always 
exempt.  There  is  in>  <•xten^icnJ  to  tlie  snrronndiii^  [larts,  no  adhei?ii>n 
of  the  tumors  with  adjoinitrjur  tissues.  Neipliborin^  oi^an.s  may  be 
dispkec*i]  or  eompress4:'d  Just  iis  witli  IxMiign  tnnmrs.  Mistologienllv 
malignant  iympiioma  is  i(h'ntieal  with  sim]ih'  hyperjtlasia  of  all  the 
glanduhir  eletju^nts.  There  are  t>vo  sulwlivisions,  de|H'nding  u]mhi 
whuther  the  eonneetive  tissue  or  the  eellular  jvortion  nf  the  glanil  is 
more  atteetecL      The  no*les  may  he  eorrespmdingly  hnni  or  8(tft. 

Soft  Ty^H\ — The  glands  are  very  sollj  alnn>st  fluetunting,  and  ai-e 
hehl  togetiier  by  liM>se  connective  tissue.  The  cut  surface  is  grayish 
retl,  homotrt^netjus,  nnirnKv-like.  Micron 'opirally  the  glatid-substanee 
and  marginal  snbstuut.'e  ai'e  no  hmger  to  be  diirei*eiiiiated.  The  lymph- 
e<:>rpus<-*les  are  much  increased  and  completely  lill  the  delicate  coii- 
neeiive-tissue  fmmework.      The  lymph-gland  chamcter  is  prvservixl. 

ihfn^  Tifjw — The  glands  are  hard  round  muhdcs  thai  ap}H'ar  white 
on  sei'tion  and  (*<msist  ehiefiy  of  ecunieetive  tissue.  Only  in  s««ttere<l 
arejis  are  there  aceumulutioiis  of  lymplioid  cells,  either  in  the  meshes 
of  the  delicate  eon iiective-t issue  framework  or  in  thedeuse  (^►nneetive- 
tissne  bands. 

Besides  the  onlinaty  lymph -corpuscles,  larger  e[>itheHoid  cells  and 
isolateil  giant  cells  liave  lieen  rcpeat^tlly  fimiul.  Tlie  latter,  Imwever, 
never  show  the  stmetnre  of  typical  Langlum*s  giant  cells,  (htldmaun 
has  ealletl  attention  to  the  al>nndauce  of  Htsinophiles  and  the  [»rcsenee 
of  so-called  *' kugel  "  cells.  Tlie  results  fif  (loldmannV  invest igatinns 
have  been  corrolmnited  by  «*ther  j-eientists.  Still  ihe  Iio|h'  that  the 
efjsinophilic  granules  might  lie  made  uj4e  of  in  a  ditlerential  diag- 
nostic way  has  not  tK'eii  fulfilled.  Kanter  and  Fischer  have  demon- 
strati-^l  the  same  cells  in  other  lymphatic  diseu>es  (tuberenlosis,  acute 
lymjihitdiidtis).  The  pres<nice  tjf  mimemtis  eosiuophilir  lells  is  never- 
theh^ss  of  diagnostic  impiFrtance  even  if  it  does  not  |>ermil  of  positive 
conclusions.  Both  the  hartl  and  the  stjft  form  show  numerous  transi- 
tir*nal  stages  which  may  be  represented  in  one  and  the  ssime  gland. 
According  tit  Winiwarter,  the  soft  tyjn^  is  to  he  considennl  tlu'  younger 
type,  whereas  the  hard  tyjie  is  considcri'^l  an  advaiiceri  sUige  of  the 
same    condition.      Fischer    has    recently    come   to    a    like    i-onelusion 
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based  on  the  coiKlitiuns  loinul  at  iiiitdpsy.  As  is  shown  in  HuUiicr':^ 
observations  ami  stiitistifs,  tlitTi-  aiv  I'jLses  in  whicli  soft  lyuijihtmia 
alone  insiy  jwrsist  to  the  end.  Kctrog-riule  clmnges  ai'e  absent  iSoften- 
ing  and  neerosis  arc  probably  always  the  el!e(/t  (tf  trwitnient,  Dietrieh 
was  ablfi  to  ik'ttHL't  primary  Una  iij' i-oa^ulation-iieero^is  in  only  two  cfL^es 
am!  only  in  one  ^Itind  in  ejieh. 

The  clinical  eonrse  is  typical.  Inibvitliials  lietween  fifteen  and 
thirty-five  years  of  age  are  usually  attacketl.  The  affection  is  also 
common  in  cfiiklren,  bnt  rare  in  those  of  ailvanecil  years.  The  male 
sex  seetns  to  be  more  freiiuently  siib- 
jeet  to  the  disease.  The  enlarw-c^nicnt 
almost  always  begins  in  the  neck,  a 
swelling  of  the  glands  ap[»earing  in  a 
patient  that  op  to  this  time  has  beeci 
apparently  wi'll.  There  is  nsnidly  nf» 
catise  to  !>e  assigned.  Tlie  enlargt> 
ment  first  takes  phati  on  ojie  side  of 
the  neck,  and  increases  in  size  with- 
out e4insing  any  })artieu]ar  distnrbance 
or  attraeting  especial  attention.  The 
neighl>oring  glands  grailnally  enlarge, 
and  in  the  eonrse  of  weeks  or  months 
nodular  tumors  are  fonnefl  tlitit  occujiy 
the  entire  half  of  the  neek  from  the 
jaw  down  to  the  eoHur  bmie.  The 
general  condition  is  nndistiirbed.  The 
ap|>earanee  is  fresh  and  healthy;  there 
is  un  discomforts  The  lymph-glands 
ill  other  regions  of  the  body  and  other 
organs  are  not  afi'eetetl.  Siiildeiily  a 
rapid  increase  of  growth  takes  place. 
At  the  same  time  the  glands  of  the 
other  sitle  itf  the  neck  iH'came  visible. 
The  glands  of  the  axilla,  inguinal 
glands,  and  cpitroehlear  glands  become 
involvetl.  Dillieulty  in  breathing  and 
coughing  indiciites  iijvf»lveinent  of  the 
bn)nchial  and  inediastinal  glands.  The 
general  condition  in  the  meantime  Ik^ 
eiinics  worse.  Tiie  patients  are  ana^iiic 
and  thinner^  lose  appetite,  and  become  caehwlie,  (Kdema,  aseites, 
pleuritic  ellnsifMis,  diarrlnea,  and  deeubitns  develop  and  death  snixT- 
venes.  The  disease  (hies  not  always  [Mirsue  tliis  crairse.  In  some  wises 
the  severe  general  symptoms  do  not  develop  lK"eaii>fe  the  patients  suc- 
cumb at  an  early  stage  to  some  local  effect  of  tlte  tumor,  while  the  gen- 
eral jihysieal  eunflitinti  is  good.  The  trachea  is  disphieed  by  unilateral 
enlargement  td*  the  neek,  or  it  i>  eompnssed  l>ilatcrally.  Death  from 
suffocation  may  follow  < -on  strict  ion  of  tiie  pharynx  by  a  tumor  of  the 
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MaI1g:iiiint  lymphoma  In  n  boy  roiirteen 
yeors  uf  age.    (v.  Bniiisi 

feel  tired  and  weak,  get  thinner 


112  DISEASES  OF  THE  yECK. 

tontiW.  Pn\ssure  on  the  oetiiophagus  causes  difficulty  in  swallowing  and 
marked  disturbance  of  nutrition.  Investigations  of  Fischer  have  shown 
that  the  relation  of  the  white  and  red  blo(Kl-eorpuscles  remains  normal 
throughout  the  entire  diseajse.  The  white  cells  are  never  increased  in 
nunil)er.  On  the  other  hand,  toward  the  end  of  the  disease  there  is  a 
decrease  of  the  blcKxl-elements  in  general  and  marked  diminution  in  the 
amount  of  haemoglobin.  When  the  disturbanoi'  is  marked^  a  symptom 
ap{)ears  to  which  esiKHiial  importance  has  been  attributed  :  so-called 
recurrent  fever.  The  tem})erature  gradually  rises  to  40°  C.  or  higher, 
remains  at  this  level  for  some  time,  and  then  drops  by  crisis.  In  a  case 
observetl  by  Fischer  ten  such  attacks  of  fever  were  noted  in  three  hun- 
dred and  fourteen  days,  and  lasted  from  ten  to  twenty-one  days  apiece. 
During  the  febrile  period  no  changes  wen^  evident,  either  in  the 
glands,  the  spleen,  or  the  internal  organs.  Bacteriological  examina- 
tions of  the  bl(X)d  and  lymph-glands  during  the  fever  |)eriod  showed 
pure  cultures  of  t^taphylovoccua  aureus,  whereas  similar  expc^riments 
during  the  fever-free  period  were  negative.  Post-mortem  examina- 
tion of  glands  shows  no  micro-organisms,  and  the  autopsy  shows  no 
pus  iocus  ill  the  body,  so  that  Fischer  Iwlieves  that  the  fever  is  due  to 
secon<lary  infection,  contrary  to  Ebstein  and  Pel  and  others,  who  con- 
sider the  fever  a  .>ynii)toni  of  the  original  disease. 

Anatomical  Relations  (Fig.  .'>!). — The  glandular  masses  in  the  neck 
can  usually  be  divided  into  three  groujjs,  se{Minited  by  folds.    The  first 
group  is  situatwl  in  the  regi<m  of  the  angle  of  the  jaw.     The  second 
grouj)  occupies  the  middle   triangle  of  the  neck  and  reaches  from  the 
trajK'zius  to  the  larynx  and  tr.ichea  ;  the  sternomastoid  is  superficial  to 
xh\<   mass  of  glands.     The  thinl  group  is  alM>ve  the  collar  bone.     The 
carotid  artery  with  the  vagus,  as  shown  by  Braun's  frozen  sections,  is 
tke]>ly  situated  at  the  side  of  the  <i\soj)hagus,  wheri»as  the  internal  jugu- 
lar vein   i-  pushed  forward  almost  to  the  surface  and  is  considerably 
c(nnpn's>cd.     The  size  of  the  individual  glands  varies  l)etwecn  that  of  a 
boan  and  that  (»f  an  ap]>l«'.    The  <»utline  of  the  individual  glands  is  usually 
proerved.     There  are  no  changes  in  the  overlying  skin,  but  dilatation 
of  the  veins  may  Ik*  ]>resent  when  the  mass  of  glands  is  large.     The 
tumor  i>   freely   movable    eitluT    in    its   individual   parts    or   in   tofOy 
providrd  rlir  size  of  tlio  growth  is  not  extreme.      In  typical  cases  there 
an-   no  |M'ri:nl<'nitic  adhesions,  :»nd   wlicre   such  are  i>re>ent  they  are 
proliably  due  to  ><('on<larv  chaniro  of  inflannnatorv  nature,  produced 
by  riienipeutic   nieasure^  or   by   niix«'<]   inlections.      In  some  cases  all 
the  Ivnipliatie  trlaiids  of  tli<^  Ixxly  are  involve<l  and  a  corj>se  presenting 
tlii-  eoiulirion  i-  well  adapted  for  tlie  study  ot'  the  normal  toj)ography 
of  lyinpli.itie  nfljiiuls.     The  increase  in  >ize  oi'  the  l»roncliial  ghmds  may 
]>e  -^o  i'on<i(leral)le  that  the  luni:  ]->  surronnded  an<l  ]>:irtially  eompresseil 
by   tlu'  ina--es.     (Jronps  of  g]and<  >onietiiM<-;  extend   into  the  inter- 
lobnlai-  .-pace-.      ( Jland^  hav<'  aNo  been  noticed  at  the  porta  hepatis  at 
the  head  ol'  the   pancreas,  and  at   the  hiln>  of  tlie  spleen,  intimately 
adherent  to  the  parenchynia. 

In  many  cjises  of  malignant  lyni}>hf»m:;  metastases  are  observed,  but 
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may  l>f  entirely  absent,  iind  aiv  thiTet'on-  not  eniisulti'wl  rhiiiiieteristic 
of  tlie  diseiisu  Irum  a  ^lia^nl^^;tic  staiidpniut.  TIjl*  imtli<ir  considers 
as  iiietiistatic  gmwilis  imly  thf>so  octMirring  in  oriyiins  not  ciiniiw^tccl 
with  tlie  lynipluitic"  systojii.  Mi'titstnst^s,  as  alroaily  nii-ntiotifd,  havfi 
the  winit'  strueture  us  tln'  trlaiul,  nmy  fx-  liurd  cir  s<ift,  are  pmvitletl  with 
a  capsule,  tlu  nut  unJcrjjjH  n'tro^niUe  iiu'taitun'pliosis,  aiul  vary  t^reatly 
m  to  tiieir  size.     Meta:?tu.ses  are  nioi^t  frtcinently  fountl   in  the  lungs, 

Fm.  31. 
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Mulignant  hmplioiiia  in  a  woman  thlrly  yenrs  of  age.     (v,  Bruns.) 


then  in  the  sjileen^  the  liver,  the  kidneys,  and  sometimes  in  the  mar- 
row mC  1m)Ui».'5.  The  ur^au-s  alfeete^l  jiresent  nndules  frmn  tlie  size 
of  a  grain  kernel  to  that  of  an  ap]>le«  Sonietinies  the  or^n  involved 
is  increase*!  in  vohime,  wliich  in  the  case  of  the  spleen  resembles  a 
true  sjiletiie  aike.  These  metastases  iisi»a!ly  develop  in  tin'  connective 
tissue  of  the  j>arenehynia,  ('s[K'vially  in  tin-  i'oniieetivc-tissue  sheaths 
of  the  vessels.  They  do  not  possess  any  ]Kirtieidar  clinieal  interest 
because  tliey  can  usually  not  be  detected.  The  nature  and  eause  of 
mnlitrnant  lymphoma  are  not  known.  As  yet  it  has  not  been  agrwd 
upon  whether  the  disease  is  to  he  elassifinl  with  the  tumoi's  or  witli 
infections  diseases.  Many  authors  claim  thiit  owinfr  to  the  clinical 
signs  some  infet^tious  process  is  the  cause.     However,  the  endeavors  to 
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disc<)V(T  a  sjKvific  (»rg:iiiisin  liavc  bti»n  fruitkv^.  The  presence  of 
stapliylonK'ci  aiul  stn^p^Hnnri  in  the  ghnuLi  demonstniUHl  by  Mafiiici, 
Mnj(K>chi;  and  Picehini  is  in  all  prolMibility  explained  by  i^eeimdary 
infection.  I)ellH't*s  statement  that  lie  eultivatetl  a  l)aeillus  in  malignant 
lymphoma  and  pHKlnetnl  the  diK«se  in  dogs  by  injecting  pure  cultupes, 
has  not  IxH^'U  e<.)rn>lH>nitwl.  The  view  that  nudipiant  lymphoma  is 
of  tulH'iTulous  origin  has  Inrn  pn»veil  wrong.  The  negative  results 
of  KIscIhtV  investigations  are  more  imjtortant  than  the  above  state- 
ments. He  examine<l  the  bl(MKl  as  well  as  the  glands  baeteriologically 
in  \'2  eases.  The  blcwxl  was  always  shown  to  be  fi"ee  from  bacteria, 
and  in  the  glands  no  micn)-<»rganisms  could  Ix*  demonstrated  with  a 
mierosccn^e  or  by  eultnre.  IntR'nlation  of  animals  with  particles  of  the 
gland-tissue  was  always  negtitive.  Malignant  lymphoma  is  not  iufre- 
<|nently  associattnl  with  tnlxTenlosis,  which  explains  the  view  that  both 
eonditions  wrv.  connected  etiologic:dly.  The  observations  of  Delafieldy 
Askanazy,  Weishaupt,  and  Dietrich  have  shown  that  thert*  is  a  rapidly 
fatid  tyjK^  of  glandular  tulxTcnlosis,  i)resenting  a  clinical  picture 
ty})irt\l  of  malignant  lymphoma  (pseudoleukamiie  form).  Bacteriologi- 
cal and  microscopical  examination  is  fre<|nently  the  only  way  of  deter- 
mining the  true  nature  of  the  disi*jise,  because  the  cut  section  of  a  gland 
may  show  no  signs  of  tuberculosis  maeroseopieally.  The  presence  of 
tubercles  and  ba<'illi  will  always  prevent  confounding  with  malignant 
lym])homa.  The  <Kvurrenee  of  tulKTculosis  in  internal  organs  during 
the  course  of  malignant  lymphoma  is  not  unusual  in  the  advanced 
stages  ot'  the  disease.  Tuberculosis  of  the  lung  is  a  frequent  fatal 
conipli(\'ition,  and  should  be  suspe<'te<l  wli(»re  the  constitutional  signs 
are  csjKvially  marked.  P'ischer  found  tubereuhms  changes  in  the 
lungs,  liver,  spleen,  and  intestines  that  s<x?med  to  1)e  recent  in  2  cases 
that  <*aine  to  aut(»psy,  but  was  not  able  to  demonstrate  even  a  trace  of 
tul)crculn>is  in  the  malignant  glands  either  microscopically  or  with 
culture*!  or  by  injtvting  animals.  He  therefore  considered  tuber- 
culosis a  secondary  infection  of  the  weakcncHl  organism.  In  view 
of  the  fre(juen<'y  of  Intent  glandular  tuberculosis,  it  is  not  astonishing 
tn  ihi<l  tuberculous  glands  and  malignant  glands  present  at  the  same 
time.  ( 'onlna's  ca«;e,  in  which  the  bronchial  glands  were  found  caseous, 
belonir-  to  thi-  L^roup.  MaliirnMnt  lyniphnnm  niny  become  secondarily 
infert<'(l  with  bacilli  when  miliary  tiil>en'nlo^i-  i>  present,  as  shown 
l)y  the  e:is<'s  of  P>rentano,  TaUL^l,  and  \\':it/ol<l.  Tiie  author  therefore 
agrees  with  I'^iseluT  nnd  l>ietrich  that  malignant  lymphoma  and  tuber- 
culo>i-  of  th<'  glainl<  tlieniM'lves  or  oi'  otiur  org:in^  may  Ik-  combined, 
but  that  ther<'  is  no  etiological  coinu-etion. 

Diagnosis. — A  <liagno-i-  i-;  usually  ea>y  in  a  well-<levelo|XHl  ease, 
but  is  oftentiiiies  impossible  <'linieally  in  the  early  stagc^i  of  the  disease. 
Th«'  eon<litioii  mav  be  eonfoiiinle<l  with  -imple  hyperplastic  lym])homa, 
leuka-niia,  or  tiilx-nMilous  lymplionia.  Against  the  latter  would  Ix' the 
absence  of  peripheral  foci  of  iiifr<'tion  (eariou>  terih,  eczema,  blepha- 
ritis) ;  against  lenkawnic  tMnior-,  the  normal  e(»n(lition  of  the  blmxl ; 
agjun>t  tuberculosis,  the  abn-nce  of  hereditary  taint,  tuberculous  signs 
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cisewhtTe^  tbe  absfnt^e  of  retrognule  metaniorplKisw  or  iDttuiumatory 
conditions.  However,  as  tL]bertni]o.^is  rif  the  j;lmKls  may  pursue  a 
oour*5e  iileiilieiil  with  that  of  nmH^iiaot  lyniphniiui,  excision  of  a  ^lond 
for  Jiagno>ti(^  jitirpo^ts  is  justifiable  in  doiibtiul  cases.  Auimals 
j^hould  lie  iinx'uhited  if  necessary,  Ix-eause,  as  shown  by  Fischer's 
experience,  even  microscopiwil  examination  may  fail.  In  one  of  his 
cases  there  were  prt^sent  uiicroscopically  abuiKknt  eosinophilic  cells, 
lyniplMJcytes,  and  very  few  epitlicliitid  (*cl]s,  whereas  ^hmt  cells,  retro- 
grade chanties,  and  tni>ercle  Ijacilli  were  ab>ent.  Nevertheless,  inocu- 
lation of  rabbits  with  ^huid-tissne  tlenionstratetl  tuberculosis.  The 
clinifral  course  of  the  cji.st^  supfjorttxl  this  diagnosis.  Extensive  enlarge- 
mcut  of  t!ie  glands  oivurring  in  the  upper  regions  of  the  nt^*k  in 
syphilis,  when  the  jirimary  lesion  is  in  the  rejiion  of  the  face  or  in  the 
ni<uith  (lips,  tongue,  tonsils),  will  hanlly  ever  be  mistaken  for  malig- 
nant lymphoma,  l>ecause  of  the  primary  lesion.  Secondary  lymphatic 
enlargements  are  nsnaliy  eiisy  t-ij  exclude  if  their  cause  is  sought  for 
(malignant  tumoi-s  of  tlie  mouth,  pharynx,  lesophiigus,  and  larynx). 

Prognosis.'^The  prognosis  is  hrtpeless.  The  coiur«e  is  at  times  mpid, 
at  times  slow.  Deuth  raay  take  place  within  from  six  months  to  two 
years. 
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Rectirrenl  mulltirnuiit,  lymphoma,    (t.  Brant.) 

Treatment.— It  is  of  great  im|>f^rtance  in  the  treatment  to  recog- 
nize the  nature  of  the  disease  early.  If  a  pun4y  Incal  process  cmdd 
be  considered,  early  and  mdiexil  excision  would  check  its  progress. 
If,  however,   the  affection   is  a  geneml   disease  of  the  glands,  then 
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suririi'al  intorliTcnw  otfcrs  no  liojw.     As  yet  no  proof  is  at  hand  to 
>\\o\\-   that   tlie  ilisiniso  is  piHMliUHil   by  jin  orgtinism.     On  the  other 
haiul,  r.\|HTiiMU*e  is  in  t'avnr  oi'  a  gi-nenil   infectious  disease  of   thi' 
lyinpli-irhuKls    Ut-iiuso   oxi'ision    is   always   followed    by   recurrence. 
(Fiir.  -^li.)     A  cjist*  of  ]K'rn)anont  vure  after  o])enition  is  yet  to   be 
n'|M)nitl.     Itillroth,  on  the  strenj^h  of  his  exjierienee,  o{)erated  in  cases 
ot'  inaliirnant  lymphoma.     In  spito  ut'  this  prospect  it  is  justifiable  at 
tinK"i  to  usi'  the  knife,  esixH-ialiy  in  the  earlier  .^^tages  of  the  disease 
when  the  iliajrii<»>is  is  iloubtful,  anil  furthermore  when  pressiuie-9«ymp- 
toni>«  ilevelop  n'lerahle  to  orpins  imi>ortant  to  life,  such  as  the  trachea 
ami  ie>opha»;u>.     Excision  of  the  tum<»rs  even  when  ver}*  extensive  is 
not  ilitlieult  tivhnieally,  <»win^  to  the  absenet*  of  adhesions,  and  the 
wiuuul  as  a  rule  ht-als  papiilly  without  <listurl>anee.     It  is  justifiable, 
ilien'loiw  to  make  an  attempt  to  enn»  by  removing  the  new  growth. 
OjH'nitions  on  ixH'unx'nei's  are  to  U*  eontlemneil,  however,  as  useless. 
C\»n*'i«lrrinir  the  ho|H^lessness  of  Hirj;ieal  trt^atnient,  efforts  have  been 
nuule  to  iuHuenve   this  *lis<':ise   meilie-ally.     Billroth   was  first  to   ob- 
tain a  brilliant  ivsuh  by  administering  arsenic  in  a  case  of  advanced 
di*e:;se.    The  ma>'*e>  of  glands  wen»  made  to  ilisjij^jKniror  were  reduced 
to  a  niininium.      Further  exjHTienei>  has  shown  that  arsenic  seems  to 
have  almost  a  >|Hvitie  intlucmv  in  individual  esises,  but  that  in  others 
its  um'  i>  tollow^nl  only  by   tenip«»rary  diminution  in  the  size  of  the 
irlands  i»r  it  may  have  no  flllvt  whatxtever.     It  is  doubtful  whether 
|HTmanent  euivs  have  been  prinbH^tHl  by  tre:itment  with  arsenic.     The 
dniir  niay  be  athninistertnl  internally  or  snbeutaneinisly.     When  given 
internally,  it   is  wi-ll  to  bi'irin  with  small  dost»s,  as  recommended   by 
l>illi-»»rlu  and  then  inen-ast'  up  to  a  ivrtain  |)oint,  gradually  returning' 
to   the  initial  dose.      Five  di\»ps  of  Fowlers  s<tIution  with  an  equal 
tpianiiiy  **(  linetnrt*  ^^i"  amara  art^  given  as  the  initial  dose.     In  the 
vNHiivo  ot'  two  to  thiw  days  this  may  K^  ini'reasiil  to  ten  drops  in  two 
d. >>*■>,  :ho!i  riiiixMi,  twenty,  or  forty  dn^ps,  tinally  n^turning  to  the  first 
d-  s*\     The  ilnijr  is  oinittinl  tbr  st»vepal  days  only  after  signs  of  poison- 
iti^  :ip:y  ar  ;  otiierwise  it  uiay  Iv  iN»ntinurtl  for  mouths.     After  arsenic 
!■.,»«•  ".>t:^  i:<t\l  tor  a  tew  day-  the  glaiuU  Kwme  smaller,  more  movable, 
.■v.. I  -  tr-  r.     Attor  eiiriii  nr  ten  day^  the  irlandular  masst^  almost  always 
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drop  of  FowJer's  sfJution  is  used  at  first,  injected  daily  in  different 
jihuH'H  as  Um^  as  no  markt'd  sftriis  of  inthinimatioii  iK-^iir.  Radiating 
pains  ii.snally  appear  at  tlit-  siiit  of  iijuuiiiatioiv  scveml  hours  aik'r  the 
injection,  hnt  srwyn  sMbnidr.  Thf  ghiiid  treatixl  is  not  i^ensitive.  The 
hx^a!  and  gfnt'nd  etlk*t  otlierxvLsi:'  is  the  same  as  with  the  internal  use 
of  arst'iiic.  Favorahlc  results  have  njK'utttily  lolh>vveil  internal 
adniinistititiou  and  luuvnrhyniatons  iujoctiiais  ntmlnut'd.  It  may  at 
times  he  benetieial  to  use  both  methmls  alternately,  as  rtniomniendwl  by 
Czerny.  Zienissen  reeoniniends  subcutaneous  injections  because  he 
{•onsidervs  this  method  more  cfteetive  antl  h-ss  dan^^erous.  He  uses  a 
I  per  cent,  solntion  of  s™lin!u  arsenate,  l>ejriniiing  witli  a  quarter  of  a 
hypmh'nnir  syrin^eful  daily  and  after  a  few  ^lays  giving  one-half, 
^ra<lnally  inereasiuii'  to  ont*  syriugeful  twiee  daily,  the  final  daily  dose 
being  ^  grain.     This  ipiantity  wan  hftrne  without  disturbance. 

Fio.  33. 


LymphosArcoina  in  u  wuman  i^mi; 


iH  of  age. 


Katzenstein  cured  a  man  thirty-»cven  years  of  age  with  advanced 
ps<:nuh»leukfcnda  after  100  injiM^tfons  jriven  over  a  period  of  six  monthct. 
The  patient  was  saiil  to  be  in  gtwd  hciilth  aft*^r  two  years.  He  com- 
menced with  injections  of  a  0.01  |>er  eeut.  Fowler's  solution  every 
third  day,  increasing   the  strength  by  0.0;")  per  cent.,  and  finally  used  *a 
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gyringeful  of  pure  w»li]tinn  hviop  a  day  without  profliicinp  toxic  symp- 
toms. He  then  frradually  ri'tiiriiL'^l  to  tlie  priiiiar}'  dofje.  Every  Vsvo 
weeks  tivatmeiit  was  .susjR'nckii  for  sevt-rul  days. 

Lymphosarcoma,— LynipliHs I rnttiiii  is  an  erilar^ment  nf  K-mpli- 
glands  that  iricrea.ses  ra|itdh%  [XTiurates  the  capsule,  and  extends  to  the 
siirroiindtiij2;s.  Tlie  iifijtrbl Hiring  oi^ns  are  infiltrated  by  the  new 
growth  or  sumnindetl  l>y  it»  and  finally  the  skin  Ijeeomes  involved  and 
periorated.  Lymph-^lancls  in  neiglihorinf^  regions  and  those  more  dis- 
tant  remain    free   from    nietastai^cs,  which,  however,  are   fouod  in  the 
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ICTolvement  of  vessels  by  maUgnant  growth. 

iiiternjd  orjrans.  Ilist4>h>gieally  the  tnnior  is  a  sarcoma,  the  c!ieUs 
which  [>resent  the  t^pe  uf  lymph-eel  Is.  In  some  eases  a  tine  reticulum 
|jersists,  so  that  it  may  hi*  impftssihle  to  (litferentiate  microscM»pi<'ally 
lK*twKMi  a  iK'ttign  and  a  malignant  hy]»er]ilastic  lymphoma.  Retn»gi"ade 
changes  rnay  Ih^  ahsetit,  hut  in  many  eases  tliey  are  mort^  or  less  exten- 
aive.      Most  autlK»r«  consider  siinnmia  of  tlie  lymph-glands  as  a  distinct 
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disesise  ir<ini  lyiii]>lnpsiiivnjna.  The  former  iKvrlups  t'nmi  tin*  eonnei^tivc- 
tis.siu*  porti<jii  r»f  tln"  ^cli^*'*^!?'  iiud  bus  thf  t'lmtiiL'tLT  uf  ii  sphidJeH.'eil  or 
alvHjkir  sarcoma.  Tlie  courr^u  imd  teniiiiintion  (»f  l)<>tlt  (Hscases  are 
identical  ;  tlii-rofurr  iiu  si*|iurati<»]i  is  possiMo  cliuicidly.  Furthfnnore, 
ihe  liistologiral  dilft^rt'titial  diagnosis  is  cjfttn  difHrult  (in  lyiiipliosiiRyjina 
there  ai"e  at  times  large  cells  resend>liiig  spindle  cells).  Finally,  sar- 
coma of  the  glands  is  extrcLiiely  rart\  which  luukcs  it  justifiidile  to 
consider  the  two  ty]M*s  nndir  one  bending  from  ti  clinicul  stnnd|H>iot. 
By  curnbiniiig  the>e  two  the  snhjeet  is  tnin-h  siruidiHitl. 

Symptoms. — In  the  esirly  st^iges  of  the  disease,  dnring  which,  how- 
ever, the  (latient  does  not  often  wmie  under  oliseiTation,  there  \s  fuuntl 
Ixniciith  hcaltliy  skin,  a  j;mootli,  movable,  [tainless  tunjor,  pix'siniting 
the  ehiiraetenstics  of  a  s(jft  hyperplastic  lytnphoma.  As  this  itiereases 
in  size  new  nttdnles  of  similar  e<"nsi>t<'ney  ap|*ear  at  tlie  |)eri[>herv, 
finally  heeutnitig  ineorporated  in  the  prinnuy  tumor,  w*  that  a  ntxlnlar 
imiform  mass  develops.  Suhserpiently  the  tnnntr  bcccmies  adherent  to 
the  underyling  tissne,  i-xtends  to  the  nuiscles  and  skin,  surrounds 
mnsehs  and  niTves*  and  iidiltrates  the  jntrnlar  vein^  giving  rise  to 
thrmnbi  (Fig.  *U),  The  trachea  is  pressal  U*  oue  side  and  com[>resswI 
by  the  tuuior  t»eiHi]jying  the  whole  half  of  the  neck.  Tlie  ces<jphagns 
is  e'f>mpressed,  leading  to  eomplieatiotts  that  may  be  fatal.  The  skin 
is  frt^ijnenlly  pcrlorated  ;  the  pn>trnding  mass  of  tninitr  disintegrates, 
followei]  by  liemorrhages  and  snp|»uration.  The  tnmor  !>  usnally  of 
.soft  consistence^  alaiost  Hm^tnjUing.  L<»«d  s<^con<lary  symptoms  or 
iutermd  metastase.s  are  eventnally  fcdlowitl  by  a  fatal  termination. 
The  course  is  nipid,  nii-cly  extending  (hver  a  year  and  u  half. 

Treatment. — Dinuiuition  in  the  size  of  the  (tuuor  has  Ih^cu  ohservwi 
in  individual  eases,  especially  after  parencliyniatoiis  injections,  but  an 
nl>st>lnte  cure  has  ]>robaldy  never  been  effc-cted*  Furtherm(U'e,  as  serum- 
tlierapy  has  not  fnlHlled  expectations,  excision  remains  as  the  only 
means  artording  any  chance  of  recovery,  and  this  only  in  the  early 
fcstages  of  the  disease.  Even  if  uj>ei'a!ive  interference  is  inipt>ssil>le 
when  the  growth  is  well  advancwl,  [ndliative  measures^  snch  as  cirret- 
ting  and  wuiterizing  with  zinc  ehhtride,  and  traoheotoniy,  are  to  be 
considcrtMl. 

Secondary  Malignant  Involvement  of  Glands. — C'areinomatoua 
glanthdar  nu'tastases  occur  frinjucntly  wlien  the  primary  focns  is  in  the 
region  of  the  lips,  tongue,  jaw,  the  ttuisil,  the  skin  of  tlie  face  and  head, 
the  larynx,  the  msophagns,  the  salivary  glands,  the  thyroid  glands,  or 
the  Ivreast.  It  may  at  times  be  almost  im|M>ssible  to  find  the  primary 
f<M'ns,  so  that  tlie  diagnjisis  of  the  nature  of  firm  gland  tumors  is  not 
always  easy.  They  may  very  readily  be  eonfonnded  with  bmnebio- 
genic  carcinoma. 

Metastatic  sarcomata  of  glands  are  not  infrequent,  although  not  so 
common  :»s  carcinomatous  glands  <»f  the  neck.  They  are  fnimd  espe- 
cially in  angiosEjreoma  i>f  the  caii>tid,  submaxillary  sidivary  glands, 
thyroid  gland,  jaw^  etc. 
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TUMORS    OF    THE  NECK  (GLAin>  TUMORS  EXCLUDia)). 

Cystic  Tumors  of  the  Neck. 

Congenital  Cysts  or  Cysts  due  to  Anomalies  of  Development. — 
Branchiogenic  Cystis. — Tlit-se  tunn>rs  nrv  oKservtnl  in  tlio  aiitcriur  region 
•  it"  tlic  iK'<k  lit  iltu  iJiid4le  liiR'  or  at  (1k'  ^^i^U^  Tht-  iatt-ml  oufs  nre 
Ui*aaJIy  sidmte<j  lx*t\vefii  the  larynx  ami  tlit*  i^teruoniai^tMiil,  raivly 
between  tla*  iiia-sloid  and  the  hynitl,  or  ii»  tlio  Ifmer  triangle*  Tliey 
may  involve  iiiKlcr  tvrtiiin  oiin-uni^tanoes  tin-  entire  Jjalf  (if  the  ncH*k. 
The  nie<lian  eysts  are  sitiLnttHJ  alxtvc  r»r  hi'lim  tlie  liyoid  Ixme,  !>ui  may 
he  anywhere  Ix'twtH'n  the  thyroid  t-artilair*'  ai'd  the  jnjruhim.  The  sixe 
varies,  l»iJt  Ih  usually  not  jrreater  than  that  of  a  hen's  egg.  The  <sha]ie 
is  usually  oval.  They  are  ofehislir  e<nis^i?teney  and  distinet  flu<'tuali«>ii 
is  genemlly  present.  Tlie  overlying  skin  is  n**rnKil  and  ran  be  lifteil 
»»tf'  fvervwliiTe.  Thtt  n>ass  is  usually  more  or  less  nmvuble  super- 
ficially, but  fixed  at  its  base.     It  is  not  sensitive  to  touch. 


Fig.  36. 


Fi«.  H6. 


^ 


Tht»se  cysts  are  mrely  congenital^  but  devt-lop  dnriiig  the  first  three 
decades  nf  life,  most  tVe(|Uently  after  [Hiberty.  Jii  ran*  casi'>  thev 
develop  in  imlividuals  well  advanei.d  in  years.  The  same  geuetie  and 
histologir.d  eiinditrdiis  apply  to  cysts  as  to  sinuses  of  the  nick.  The 
former  !^nMivi>ioii  ot' cysts  into  those  fn»ni  the  second,  third,  and  fourth 
hniiK^iial  elejts,  afnniling  tn  the  level  rtf  the  tiinmr  in  the  neck,  if* 
therefore  unjustiHable,     It  nnist  be  assumed  that  the  lateral  cysts  in  all 
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proUubility  are  ilerivcHl  from  tho  siH^nnd  braiiehiul  jXK'kpt  and  eleft,  the 
nieiliaii  *»nt^  fnnii  llic  indiietus  thyrogiossiis  and  from  the  siiitis  eer- 
viralis. 

These  cvsti^  may  Ix^  ihi*'  to  iiitra-ut^Titie  or  extra-uteritK'  closure 
of  a  bram'hial  siuus  at  l>oth  oiids,  to  ohhti^nitioii  td'  an  iiiaim|>lete 
siDUii  at  its  orifioc',  to  partial  pTsistt'Oce  r>f  the  HraiK^hiul  cleft,  and 
finally  to  proHfcnition  <d*  L'j>itlicHal  cclLs  .shut  in  by  closure  of  the  siiuis 
cervical  is. 

The  cyst-wall  corrc>i{»niid.s  in  its  .stnictur*^  absolutely  with  that  of 
the  .'iiuijs.  It  consists  o£  an  external  ctHUicctive-t issue  and  an  inner 
epithelial  layer.  Acc«>rding  to  the  firigin,  tlie  epithelium  is  squamous 
or  fiuihriutcd  or  cyliiidrical.  The  epithelial  mend>raue  apficars  in 
various  stages  of  development  either  as  si'veral  layers  of  siniple 
Sipianiuus  epithelium  r>r  as  epithelium  with  rudimeutary  papilla?,  or 
with  completely  develiqH^d  ejiidennis  (rete  Malpighii,  glands,  hair).  It 
may  be  of  ectodermal  or  oiKhMlcrnial  origin.  The  cndodcrmal  variety 
is  always  charai-terize*!  by  the  presence  of  lymphoid  tissue  in  the  cvst- 
wall.  In  srmie  cttses  both  kinds  of  e|Hthcliuni  aiv  found  at  the  stiniG 
time,  in  which  case  the  cyst  must  have  arisen  from  portions  of  the 
branchial  clefl  near  the  dividing  membrane. 

The  external  layer  of  the  wall  is  sometimes  composed  of  dense, 
sometimes  of  soft  coTiuectivc  tissue^  which  nuiy  1h'  very  vascular^  or 
contiiiu  crmsidcrahle  lymphoid  tissue.  The  latter  may  at  times  be  so 
abundant  that  tire  eysLs  are  Ijclievetl  to  have  develoiR-d  from  lymphatic 
tissue.  (Li'ieke,  (xussenltauer,)  In  rare  cases  eartilage  and  strijiiKl 
muscle-Hbi'es  have  liwn  found  in  the  cyst-wall.  Asiile  from  monoloeular 
cysts,  which  are  by  all  cnlds  the  most  common,  multilocular  cysts  are 
observed  that  may  C(*nt4iin  dirterent  siirtj*  of  epithelium  iu  one  aiul  the 
same  cavity  or  in  the  diffci'cnt  cavities.  (Z<">)fprit7.)  This  ccmdition 
will  be  easily  imderstofKl  if  it  is  rcmembcrefl  that  with  sinuses  it  was 
not  uncommon   to  find  nuiltiple  subdivisions  of  the  can  ah      (Fig.  37.) 

The  coutcuts  of  the  cyst  are  the  pnidiiet  of  the  lining  epillielium 
and  var>' correspjudingly.  Some  cysts  have  pure  serous,  some  mucous, 
and  some  thin  or  thick  sebaceous  contents  with  or  without  hair.  All  sorts 
of  intermediate  (Hfuditions  may  be  found.  It  is  tfiercfore  not  justi- 
fiable to  classify  these  tumors  as  serous  (hydrfx'cle  colli),  dt'Cp  seba- 
ceous, and  dermoid  cysts. 

The  anaUMuiail  relations  Ltjrrespond  to  those  of  the  sinuses.  L#at- 
eral  cysts  are  usually  situati^i  rm  the  stern oraastoid  or  along  its  ante- 
nor  margin,  but  may  <l(^v(^lop  undcrnt^ath  and  be  more  or  less  firndy 
adherent  to  the  shcjiths  of  the  greiit  vessels.  They  may  extend  upward 
toward  the  styloid  jm>ccHs  imd  <linvnward  towanl  the  pharynx.  Nut 
infrequently  they  are  closely  adherent  to  the  pharynx  or  to  the  cornu 
of  the  hyoid  brme.  The  mcilian  cysts  arise  either  from  the  ductus 
thyroglossus,  and  are  then  abov<'  the  hyoid  bone  and  wntaiu  entlo- 
dermal  sfpiamous  epithelium  (ductus  lingualis),  or  below  the  livfiid 
bone,  and  are  linnl  with  timbriated  epithelium  (ductus  thyroideus). 

Thyroitl  gland  follicles  have  been  found  iu  the  cyst-wall.   (Hackel.) 
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Tiie  <7^*S  j****  *»  t^*^  fi?=tiilte,  ari'  often  intimately  adherent  to  the 
hyoiiJ  biMie.  The  combination  < if  tyAs  aud  >iiiuses  in  the  eourn^-  of 
the  doeco^  tfavm^oflHis  is  an  intere^tinj^  j^jitholo^doal  condition. 

Svnieiiaifi^. — ^The  cliDical  j^igns  prrKhict^l  l>y  hranohio^nir  <-y>ts 
mre  iniig.iiifii  mif  Inconvenience  from  pressure  on  tiie  neighlx>rin^ 
«KVaiw  wawtm  onljr  wben  the  tumors  are  uimsiuilly  larg^\  They  develop 
quite  dovfjr. 

Fio,  37. 


MuiLiK  rtilar  branrhiofftnk'  cyst,    (v,  Bruiui.) 


DiAGNivsi^?,^— The  diiip^n4>sis  is  often  ver\"  difficult.  They  may  \)e 
OonfoumltH!  vvitli  cyst**  i»f  other  origin  (cviitic  lyniphanij:ionm,  goitre)^ 
or  with  cold  iihscesses  that  present  the  siime  cliuiexit  symptvmis.  In 
drmhtfid  cases  a<i]>irtition  may  ^ive  the  desiiYKl  information — i.  r.,  micro- 
scopieal  or  ehemicsd  examination  of  tlic  c^xiteuts.  Aside  from  the 
contents,  the  kinil  of  epitheliuni  found  will  lie  characteristic  of  the 
cyst. 

pR(M!N08i8.^ — 'VUv  prnjjnosis  «»f  tlie  enudition  itself  is  favorable, 
but  may  IxTome  jLfpave  on  account  of  ci  mi  plications,  esi)tH:ially  wben 
carcin<*mutoii8  degeiiemtiun  of  the  cyst^wall  takes  [dace. 

Treatment, — Excision  is  the  safest  way  of  nrottinor  rid  of  the  cyst. 
This  nviy  at  times  be  difficult  on  account  of  adhesions  to  the  vessel- 
sheaths  ami  the  ju<rnlar  vein.  It  may  Uv  necessary  to  ligate  or  resect 
«  latter  vessel.     SeiKinition   froju  tlic  pharynx,  styloid   process,  and 


the  c^omn  of  the  hyoid  bone  may  be  almost  imj>nsslV)le.  The  resnl 
of  ofX'miioii  are,  hn\vevL*r,  tiivonil>Ie*  R*"fovei*v  hwtk  ^>lnee  in  all  oi 
26  vsa^es  eollrcted  by  Rk-htird.  Siuijile  incision  vvitii  ?;ul)sf<jiieot  jjack- 
ing  is  an  unreliable  prrH-ecliire,  iKt^iuse  nf  the  |x>s.sibility  of  recur- 
rence or  prr>li)tip:Ml  HUppiiratioiL  If  the  patient  ivfiises  to  be  ojienited 
upon  or  it'  there  are  eriniiterinflieation^,  Ksnuireh's  nietlKKl  of  |Hiiictiir- 
ing  am!  sulist^pietit  injcH'tiim  at"  icKline  ( [jU^oPs  soliititnj)  may  he*  trie^l. 
A  pcrniatKMit  nu'e  has  iH^eiisioDully  followeil  this  methin]   of  tnratriieut. 

Branchiogemc  Abscesses. — Tlie  cyst  content??  may  bec*oine  punilent 
owing  t">  loi'^il  infection  or  iufeetion  through  tlielilootl.  Tiie  hnnicfiitv 
genie  natnre  of  muAi  abseesses  eini  only  lie  proved  by  demonbtmtiag 
the  eharacteristie  epitlieiiimi  (►('  tlie  abHee>.<-walL 

BtuncMogenic  Tumors*- — CotnplieattHl  (nmors  ariiie  from  simple  cyftts 
by  proliferatiuu  of  the  epithelium  or  of  the  <:M:>nneetive  tissue.  In  any 
individual  L'jise  it  may  be  very  diHieidt  to  determine  the  oriii^in.  Ade- 
nomatons  new  gnuvths  may  develop  fi^tni  tlie  ^lamUdar  epithflimu 
(cystadenonia),  and  lymphangioma  may  arise  frtKm  fjvergroirth  of  lyni- 
phrnd  tissue,  or  by  eond>inatiou  lymphangio-adentwyf^tonia.  Finally 
raalignant  degeneration  of  the  epithelinm  may  take  plaec,  giving  ri.se 
to  Ht-ralle<l  branehiogtHiie  rareinoma. 

Congeiutal  Serous  Cysts. — These  tumors  rleveht])  by  continual  dilata- 
tion of  the  lymphatic  vessels,  as  <lern<instn»teil  by  Koster  in  1S72,  ami 
latter  by  Winiwarter  and  VV^-gner.  They  were  t-alltHl  lyin[thangit*- 
tasia  congtniita  (Koster)  or  lymphangioma  eystoides  (Wegner).  The 
tunif>r  eonsists  of  multiple  evsts  limHl  with  *'ndothelium,  and  enntaiiis 
a  elear  serous  fluid  that  eoagulates  on  standing.  When  the  Hnid  is 
brownish,  there  k  generally  h\<Mn\  mixed  with  it  Sometimes  the  Huid 
is  "milky."  A  erosa-seetion  shows  a  series  of  larger  and  smaller 
Cfivities  lying  clo.se  to  each  other  with  o[ienings  varying  from  the  size 
of  a  wahnit  to  that  of  the  iicad  of  a  pin.  The  individual  cavities  are 
irregular  with  secondary  aivities  or  prominent  bauds  and  |uirtitions. 
Often  no  commuuication  between  the  individual  cavities  can  be  made 
out.  The  smaller  the  cyst:?,  the  more  nimierons  their  mutual  com- 
munications, so  that  their  general  appearance  may  resemble  that  of 
cavern* »us  lym[>hangioma,  Koster  was  able  to  trace  the  conuwtion  of 
these  cavernous  portions  with  lymph-vessels  and  glands.  When  the 
cysts  are  well  develo[)ed^  the  c*>nimtiuications  with  lymph- vessels  proper 
are  limit^iKl,  thereby  tliffering  from  cavernous  lymphangioma.  Tfie 
dilated  lymph-spaces  have  Ixvome  more  circumscribed,  and  may  reach 
the  size  of  an  orange,  Iwing  h>»>sely  (>onnect*Ml  with  the  ncighb()ring  tis- 
sues. The  wall  of  the  cyst  is  .smooth .  Tiie  intervening  tissue  betwctni 
the  individual  cysts  is  usually  thin  ;  *H3easionaIly  it  may  Yh^  reinforet?d 
by  more  pron<uinced  prolitl-nition  of  timuective  tissue  and  fat 

The  tumor  is  generally  found  in  the  sulicutauefuis  tissue  and  may 
be  tmced  inward.  t>imm  are  primary  in  the  deep  conne<'tive  tissue, 
especially  in  that  of  the  carotid  sheath,  and  then  grow  toward  the  sur- 
face. The  prolongations  of  the  tumor  extend  lM:4wtH?n  all  the  orgims 
and  tissues  of  the  neck,  l)etween  the  eeso|ihagus  and   trachea    into  the 
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nKMliastinuin,  In'tweon  the  muscles  of  the  vertebral  column,  surround 
tl»e  larjrt'  voss<'ls,  aiul  finally  eiieroacli  ii|)<)ii  the  pharynx  and  cavity  of 
the  iiioutli.  Then*  is,  as  a  rule,  no  distinet  connective-tissue  capsule, 
the  al)S(.'n<'e  of  whieh  may  give  rise  to  (y>nsi(ieruble  tn»uble  when  trying" 
to  excise  tlu^  mass.  Contrary  to  malignant  tumors,  the  surrounding 
tissno  are  not  involveil  by  tlie  eystie  new  gn>wth,  although  atrophy  of 
nuiselcs,  due  to  <>verstretehing  and  pressure,  is  quite  common.  As  a 
rule  these  cysts  develop  in  the  upjMT  |)art  of  the  neck,  in  the  nape  of 
the  neck,  more  rarely  in  the  supraclavicular  fossa  or  in  the  upper  tri- 
angle. The  seat  of  election  is  the  {interior  or  posterior  border  of  the 
8ternomastoid  at  about  the  level  of  the  margin  of  the  jaw.     (Fig.  38.) 

Fia.  38. 


Coiipcnital  cystic  hyproraa  icyptic  lympbanKioma).    (t.  Bruns.) 

Cliincally  tli»T»'  will  he  found  a  tli>tincily  fluctuating  tumor  under 
sliirht  tcn-ioTi  with  >nio«»ih  or  -liu'litly  no<lul:ir  surface.  The  overlying 
^kin  i-  inovaMf,  and  tA'wu  si»  thin  on  iU'CMunt  (»t'  stretching  that  the 
undcrlyiuir  porti.in  nf  tlw  tumor  sccnw  tninsparmt.  Sometimes,  how- 
cvi-r,  thf  skin  may  hv  iliirk«n«il  hrraux-  it  is  invnlvtil  in  tlie  pnx?ess. 
Tli«'  <n}>ortu'ial  v<in>  arc  «lil:itc<l  wln-n  rlic  irrowtli  i-;  very  extensive. 
Firm  rihns  an-  uttni  tilt  l>itwrrn  ditli^'tit  |>i»rtinns  of  the  cyst. 
TImm'  aro  •  itlur  tlii<'k  -cpta  or  surrounthnl  strn<'turcs,  such  as  mus- 
el«<,  t'-r  in-taiu'i'.  Tin*  tum«»r  i-  n«>t  i'om|»n-<il>lc  ami  shows  no  ten- 
doui"^'  ii»  rjiatiirr  in  --i/i-,  a  <'iMi«liiion  r\|>laiin«l  In-  the  ver}*  limited 
c»»nni.'-!  "ti  i<\   iv-tii"  <|>;u'i'-  \\'\i\\  lar^T'-r  lvm|>li-vt-Ml<. 

'I'll*' ;:r"'U r!i   i-   vi-rv  -Inw.     Tin-  -ii/.i- :u    Mrtli   mav  varv  consider- 
ablv.      lu-itlr  Mt*  a   Uw   mouths  iho  entire  halt'  I't'  the  neck  from  the 
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jiiw  to  the  collar  hone  ami  Ikjiii  i\w  ui\\w  to  tbt>  niid<ll('  line  may  l>e 
afffcte<i.  WIr'u  the  tunmr  Ls  us  liirgf  as  thts,  tlistiirhuiuf.s  of  resjiira- 
tioii  and  iiittritioii  diif  to  [jri'sstire  *»n  tiit*  (e.-4iipliagus  or  pusfiing  up 
of  the  tontrue  hnve  U^en  n'p(>rt(:tl.  Even  witlmiit  sui'h  cnniplii'iitioiid 
the  <rhtldren  soioetiineM  bec'ome  HiiMehittnl  jiiul  dii*  of  iiiaoitiKii.  Kn- 
tranee  of  niirn>-Ltrji^iui.srus  through  exrnriation.s  of  the  skin  not  infre- 
quently leads  ti>  infiiuuiuatioii  and  snppumtion  of  the  contents. 

DiAONtiKis. — T\\{i  dinirnfj.sis  is  as  a  rule  easy,  Iti  the  din'errntial 
diatjtiosis  eoutrrnit.'il  hnnielu'al  rystn  must  he  eonsiilert'd.  Thev  are 
eharaeterizenl  hy  their  |Hisitit>n,  atid  may  !r'  defiiiit+'ly  diagnosticated  hy 
exploratory  punetnre.  When  the  senrti.s  cyst  develops  primai'ily  iu 
the  dt'ep-seatwl  layers  of  connective  tissue,  it  is  jHi.ssib!e  to  confound 
it  with  liptiina  as  long  a^  the  tumor  does  nctt  resieh  the  surface. 
Tlie  ahscnet*  of  eompi-essiliility  will  guard  against  mistaking  for  caver- 
liuiLs  tumors. 

Fio.  39. 


nt^riiiiii^l  ovst  of  tht*  ntrk, 


PtttKiNOSis. — The  prognosis,  in  sjtite  of  the  bL^iign  nature  of  the 
tumor,  isi  uidavomble,  for  it  is  uncomnmn  to  have  the  gnnvth  remain 
stationary  or  to  have  recovery  take  place  sjxintaneously  by  rupture  of 
the  sac.  The  ontlt»nk  may  hceonie  mure  favorable  under  treatment, 
and  rwently  rejwated  recoveries  after  operative  interference  hn%'e  lieen 
reporttnl, 

Thkatmext, — Railical  excision  is  difficult  on  areonnt  of  the  size 
of  the  tumor,  and  is  not  wit!iout  dangtT  iH^cause  of  the  age  of  the 
pitient.  In  a  child  otic  year  of  age  in  whom  palliative  treatment  liad 
l>een  without  result,  tlie  authijr  was  able  to  remove  a  tumf>r  the  size  of 
a  fist  through  a  Hap-incision  after  exp<isure  of  the  large  vascular  trunks 
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and  nerves  down  to  the  vortchnd  column.  The  wound  heuleil  by  first 
intention.  Considering:  the  jrreat  tlanjrer  asscx'iated  with  operative 
interierenee,  it  is  jnstitiaMe  in  any  case  first  to  try  hhKHlK>88  luethtxlt^y 
such  ji'  puncture  with  sul>scH|uent  injection  of  dihite  suhitions  of  iodine. 
especially  since  re<'overies  have  been  rt»|K'atcHlly  rejK»rtcd  after  thi» 
proctiinre.  If  such  an  attempt  is  unsuccessful,  o|)eration  is  iDdieatecl. 
If  an  oiMTciticm  is  counterindiwittHl  Ikhiuisc  of  the  condition  of  the  chiUI, 
there  remains  to  Ik*  triwl  incision  with  subsc>quent  antiseptic  packing, 
a  pr<M'(Hhn*e  h'ss  reliabU*.     (AVolfler.) 

Subcutaneous  Dermoid  Cysts. — These  occur  more  rarely  in  the  neck 
than  on  tlie  hcjid,  and  arc  usually  t?ituated  in  the  region  of  the 
bninchial  <*l<'fts.  They  frequently  do  not  attain  <-on>iderable  eize  until 
adult  life.  P^ventually  they  d«»  not  as  a  rule  exceed  the  size  of  a  wal- 
nut and  «rrc>w  very  slowly. 

I)fac;n(jsis. — The  <iiajrnosis  between  soft  hyj>eq>lastic  lymphoma 
and  jrland  abscesses   is  at  times  very  difficult. 

TiiKATMENT. — Excisiou  IS  easy  and  can  usually  be  done  with  local 
anaesthesia. 

Blood-cysts. — Hlwxl-cysts  are  cystic  tumors,  the  contents  of  which 
consist  of  pure  fluid,  usually  venous  blood.  The  etiology  of  these 
tumors  is  not  uniform.  The  following  intKles  of  origin  are  to  be 
mentioned,  althouirh  histologicjil  investigations  are  as  yet  few:  1, 
the  cysts  may  1m'  ilue  to  f(rtal  malformation  ;  2,  they  may  develop 
from  bninchial  cleft  cysts ;  3,  they  may  Ix?  due  to  |)artial  ectasy  of 
veins  ;  4,  tluy  may  1k'  the  result  of  a  cavernous  angioma  ;  and  5,  they 
may  arise  from  a  lymphangioma. 

1.  The  cyst  is  at  times  found  where  a  vein  ought  to  be,  and  owes 
its  origin  to  some  disturbance  of  development  in  this  region  in  early 
fa'tal  life.  Thus  in  a  case  reporte<l  by  K(K*h  in  a  child  one  And  a  half 
years  of  age,  threi'  large  cysts  lilled  with  blood  were  found  where  the 
subclavian  vein  onlinarily  is.  These  tumors  occupied  the  supracla- 
vicular Ibssi,  the  |)osterior  nie<liastinum,  and  the  larger  part  of  the 
right  pleural  ravity.  In  a  case  rejM>rtiH.l  by  Huter,  Rijardi,  and  Bor- 
man,  tlie  sac  occupied  the  position  of  the  internal  jugular  vein.  In  a 
sci'ond  ease  nienti(>ned  by  Hirman  the  cysts  wen*  Mow  the  angle  of 
the  jaw,  in  tiie  region  of  the  facial  vein.  Desehin  rcixn-ts  a  case  in 
whieli  ilie  r.\t<'rnal  jui^nlar  vein  emptied  into  a  >ac,  and  Volkmann 
f(Min<l  the  eoiiMiion  jiiirular  vi-iii  alM»ve  tlie  elavicle  distendiKl  to  the  size 
of  a  p)OM''s  ('iiu,  while  the  upper  liali'  of  tlie  vessel  was  completely 
absent. 

'1.  In  (^ihhk'-  <'as<'  tin-  cyst  consistcil  of  a  sac  lined  with  sc»veral 
layer-  of  cyliiidrical  epitlH-liuin  like  that  of  a  branchial  cyst.  The 
tiniHT  wa-  <(unH'<t('<l  with  the  eominon  juirular  vein  l»y  a  wide  com- 
muni«*:itiiin.  Thi>  \va<  pn»l)al>ly  (hi<'  to  rupture  oi'  the  vessel-wall, 
owinir  to  pr(-^ur^•  nf  tli<'  <'y-t.  The  wall  lA'  branchial  cysts  has  fre- 
quently been  oli-crved  to  be  vny  vascular,  and  the  ])ossibility  of  blood- 
cysts  devcjitpiiiir  from  tiicH'  >iioul(l  not  be  ovcrlook<'<l. 

.*J.    I^ingcu])cck's  observations  would  stH'Ui    to   indicate  that  blood' 
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cysts  may  arise  from  varicose  wiJeoing  of  a  vein  and  subsequent 
obliU'niUini  nf  tbL'  trunk. 

4.  Fmnke  dwiilc^J  that  ii  blood-cyst  whiub  he  excised  arose  froni  a 
deep-H«it<Hl  ciivenioiis  an^ioui;».  He  based  his  (conclusion  mi  the 
miLTifsc'opiciil  t'xanii nation  mI'  i\\v  s|K'cinu'n. 

o.  In  a  caHC  ivptnt«Hl  by  \^'eilj  tin*  cysts  were  due  to  heniorrha^e 
from  thi.'  vjuscukr  wall  into  ti  cystic*  an^^ioma.  This  nxixlo  of  ilcvchn»- 
meiit  is  supported  by  the  observation  fretjuently  made  that  the  fir^t 
pimrtiire  oftentimes  shows  serous  iluid,  whereas  later  the  ronteiits  are 
bloody. 

Microsciipicid  iuvcstigiitions  show  that  the  tyst-wall  resembles  mm'e 
or  k's,s  that  of  a  vein.  The  inner  surface  is  fifqui'Jitly  crossed  by 
bands  aud  resembles  the  inner  surface  of  an  auricle.  Ehistie  tissue 
anil  siu(H)t!»  musrh'-tibrt'S  are  abundant,  whereas  t-ndttttitjliurn  is  found 
only  in  |»luces.  In  Volkmaiiu's  inise  tlie  cyst-wall  eousistcd  tff  cavern- 
ous tissue  with  meshes,  while  the  inner  surface  had  shallow  jWK^kets. 
In  Gluck^s  ease  the  «^yst  had  several  layers  of  epithcliuui  anil  resembk^ 
a  branchial  ey*it. 

SvMKrrtMs. — The  tumots  are  either  ciingcnital  or  ocfur  later  in  life 
(up  to  tifty  year^).  Of  31  cases  eoliected  by  Taylor,  1*  were  congenital. 
Both  sexL-s  are  e^jually  atfeetetl.  The  left  side  of  the  neck,  act?orcling 
to  the  statistics,  is  more  fne<]uently  tlie  si*at  of  this  distiirbanct*.  The 
size  varies  from  that  of  a  >valuut  to  that  of  a  child's  head.  Fre- 
quently the  entire  si*le  of  the  neek  is  occupied  by  the  turnor.  lu  other 
eases  the  growth  may  lie  situated  below  the  steruitmastoid  or  just 
aljove  the  clavicle,  and  may  extend  to  the  axilla  fir  over  the  anterior 
surface  of  the  tliorax.  The  overlying  skin  is  nornud  and  movable. 
The  tumi>r  it'^elf  is  usually  movable,  often  round,  smooth,  or  slightly 
nochilar.  The  consistence  is  clastic  and  fluctuating.  The  growth  do-e^i 
not  pulsate.  Cyists  communicating  with  larger  veins  may  l>e  diminished 
in  size  by  pressure  or  made  to  disappejir  eutirely,  but  reapfjcar  imme- 
<liately  after  removal  of  the  pressure.  The  tension  in  the  tumor  in- 
creases wlitiu  the  expiratory  jiressure  is  increased  (coughing,  erving). 
Dtseonifi»rt  is  only  prodm-i^d  when  the  cysts  increase  greatly  in  sisje 
and  push  aside  or  press  upon  neighboring  organs.  Didtculty  in  swal- 
lowing and  breathing  and  neundgic  pains  are  frerpiently  observed  in 
the  region  of  the  branchial  ph'xus.  The  tuuiiFr  may  <levelop  rapidly  or 
Very  slowly,  or  the  cyst  may  remain  stationary  for  a  coiisidemble  time. 

DtAONoftis,^ — The  diiijfutjwis  in  case8  in  which  cysts  c*»mmnni«ite 
with  larger  veins  is  easy  if  the  above-mentioned  symptoms  are  f»resent, 
lint  more  difficult  when  the  cysts  are  indc^peiideut  or  secijuilarv  to  some 
other  type  of  (yst.  In  the  ilitferential  diagnrtsis  there  should  U*  i:^m- 
sidered  aneurism,  cavcnious  angioma,  lii>i>maj  thyroid  cyst,  oild  abscct^s, 
and  finally  pseudofluetuating  malignant  tumors.  Bhuxl-eysts  differ 
from  MUeurisms  chieHy  by  the  abs^'jun-  of  jKjlsation.  Exf>lorat^>ry 
puneture  alone  will  exclude  the  remaiuing  diseiises  menttone<l.  The 
fluid  venous  blood  and  microscopical  examination  will  decide  the 
diagnosis. 
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pRi  ««»>■«  i^is. — The  pHfirmiT^is  generally  T^peaking:,  is  fiivonible.  f«»r 
ciMnpli'v.::  :;-  •laiigcnm.*  t^  lile  on  accn.iuiit  <»i*  exceN»ive  gn.twih  of  ihi- 

tuiii-r  r.-.r-'.y  uri'^-. 

Ti;:-:atmknt. — Thnv  nn*th<Kls  uf  reiimviiig  tho  c\>t  are  to  be  meD- 
li- ■::•.*!  :    •  :..:'r»>-i'in.  injivtimi  nf  ifxIiiiCf  ami  excis-ion. 

•  :  :  >— :  r.  Ky  iiu':in>  nf  tlunml  f»r  niljU'r  1iaiiclagc<  may  he-  trieti, 
t-s>-  '.:..-.  L  :.i".'i}i-»-i.  Kacz;i!iii\v>ky  lias  ntrntly  n']M»rted  a  brilliant 
c:.T:  .:.  -i  i/.'A  :'»\iT  iiiiiiith>  of  a^.  A  la rgt- liIiMKl-cyst  completely 
•li-^.] •}••:•-.>•  1  'W::.::!  a  i\-w  iiioiith^  a^  a  n->uh  of  ci»ui|iress-iun. 

I;- :•-:.:•-]  ■■■•::- jik-ie  ami  fit'miauciit  ivi^jvi-n-  lia>  followed  injection 
.■:  •  i-j.:^.  I»i-a-:rou>  n*>ult-  have  al^i  Ufii  imported  a:^  a  re^mlt  of 
lit':    \*>i::i-    'uvri:!!:  tlu-  «iix-iilaii«»n.     Thi.*  pn>ce<lure  ^houId  therpibne 

•  -ijjv  lit-  ur^.-i  11.  L-y-i*  that  J.i  n.it  (iimmimiaiU'  with  tht*  vessels-.     How- 

•  '.  •^r.  Li-  x\u:  iiiaiTij'-i?-  of  thv  kiml  of  tuiiior  ]in'*^nt  is  at  times  impossi- 
i>\' .  h  >  a-ivir^l..Jv  To  u-<-  iiiit<-ti..n>  nf  ii -dim'  only  in  a  limited  number  of 
<::i--.  TIj.  -TP.iijilj  '.f  iLo  tinrtun-  •  f  imiinf  iis<d  i- 1  jiart  in  5.  Eigbty 
i;ii'iiiii-  '4'  ilii*  lii^-  iiiit-ctf^i  int'i  tht-  mu*  at  intorx'al.*  €»f  one  or  more 
*Ly-.  I'n.Jinjiiiary  j»unrtin>-  i*  m«t  n«f«-*«arv.  In  the  Erlanger  clinic 
:i  :iji:j-r  Tin  r-izv  -'f  a  ni:niV  ri*T  tluit  luid  jm-wn  in  the  «iipracla\'icular 
f"-s;i  Nviii.iij  v\ir\:\  ilziy*  in  a  Uy  nint-  yt'ai>  of  ago  wa>  made  to  disa|v- 
\wiiT  r:i]'j".]iy  ].y  liji-  moilj-^l. 

Tlf  i!jKT  il.>ira]»li-  hjiiIhxI  of  trt-atment  L?  radical  excirion,  the 
d:iiij>  r«  -.f  wlii.-li  liavt'  lit^n  ci«n>idi"ra]ily  diniinL<lKil  owing  to  the 
:iil\:iij.t-  ill  iIk-  trtfltnu-nt  of  wtiunds  ami  ojx-Ritive  technic.  M'beo  tlie 
>:ii'  i-  l:ir;j^'.  ilii*  ]tnHnnlnn;-  i*  vi-iy-  diHit-nlt.  Ui^use  injurr  to  Uu^ 
\iin-  i*  "I'li-minu'-  not  t«»  U-  avoiiUil.  Tlu- value  of  laige  incisions, 
«-\|»-«*Mi\'  ••f  Tlif  vt-»»'l-  at  tik-  lowor  t-nd  of  the  ^ac^  and  a  provisional 
liizatun  -lj..nl«l  ii..i  W  fMi>r»tton.  Tlit-  lattt-r  csin  always  be  tightened 
li\  an  :i^*i-!an!  in  rtiM^  of  Ik-niorrlwiiv. 

Acquired  Cysts. — Sebaceons  Cysts  of  the  Skin. — ^These  may  develop 
in  aM\  i\-::i.«n  of  tin-  mvk.  They  aiv  ohanicitri/x-d  by  their  relation  to 
till'  *kin.  tin  ir  >1.'\\  Uni<:n  irri^wth.  ami  tK-ir  r-niainin^  stationary  for 
\r.n'«..  -•  ii!:M  a  iH:ii:ni«>is  i>  usually  t-:i-.y.  I:i  the  Mibmaxillar^- and 
snlniiini.il  n-^ion-  tlun'  may  Iv  iliffionlty  in  distinguishing  between 
h\  |M  i|»!;i-n»'.  M  Tic  niil.  or  l»rokin-4lown  s:lanil>  that  have  become  adher- 
I  nl  ii'  tin-  -kin.      'rn..l!n«-ni  i-  r\»"i^i«»n. 

CysXw  Burs.r  of  tho  ThjTohyoid  R^jrioE  — 1:  :]•  >x:i««n  of  the  hyoid 
Ih.iii  ;iri-  tlirt-*  l»:.:"«.;r  li.;i:  iv.;iN  '.'.:.•'' v^  ■.^'■■'  ■'•••■  iT*  :  1.  Tlio  sulv- 
li\.'i.|  I'li:-.!.  \x',;,  1.  i-  ,.'U<:r.:,  ..v.-i  -":  ..:■■.  ■•■:\^•-'■  tin-  thyrohyoid 
nil  rnl-i.iiu  .  .;i:.l  :  1 1  I'.'-lx  «•;  :'. -.  ''.^■'■'-  "'•  1'  ^^'■■"^  '  h  found  lH*twt*en 
ill.  j...i.i!.-!  ■..:!. I..  .■!::.,  :»•■:•.■  '.  :  — r::  •.  -f  this  li^uuont 
iil..nv  ii  ii|M..i  M.i!:!:-.  I'iiv  iM-.v.  ■-  .-.■■>  .'..-;  -r.  -:.:iH-.  varie- in  size, 
jiii.j  .'ii.  II  .\!.u.!--  1..  ti;r  npp.  V  ::\..\^-.  :  : .  n  !"  : '.  i^inilairf.  It  ha.< 
.■•<>ni<  Inn.  -.MLil  .  .-i.-.jMrti-.n  ■.:-■■.■  ■  ..\  ■■  .  ■»  ■  i-.-.l  I'v  a  soptuni  into 
lxi..  .I.inil'.i  ■'  \i  ;!»,  11.  t.:.  ■:  :;■.■■.  ,  ..:-:!'.rijt*  immtHliatoly 
,.\.i  il..  |..  I,.  li..i,,lMin!..  I'l.i  ,  N.-.".  -.'  ■  ..  '.;  :  V  fasf'ia.  there  is 
i..i.i..l  iL.  lil-i.i  .  m1  I..  :..!:>  I.-., i  :•..:■«.  '.'  -  -:  :  c  :.<:\UU  i>  SCQjy  in 
I  liil.li.  II.  .iiul    I.  ni-  !.■  ill  \.  ..'p  ::r.n;  .    ";  ^^  :.   : :.«-  '  u  rt-iis*  i"j  size  of  ihe 
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thyroid  cartilagie.  3.  In  rare  eai^es  a  bursa  is  found  above  the  hyoid  bone 
between  tlif  |i«>sterior  insert  inn  of  the  geniifliyoid  iuul  p-niotijlossi.  This 
is  the  supmhy(>id  bursa.  Meehunieal  irritixtion  or  rlKHinjatism  may  hiul 
Ut  serous  or  tibrinous  hydrops,  most  IVLMjuently  in  the  bursa  snbhyoidL^a. 

Symptoms. — A  tumor  mrely  rxewdiiig  the  size  nf  a  widuut  de- 
veh>|>8  shtvvly  and  vvithinit  producing  diseouii'ort  in  tlie  re)jion  of  the 
hyoid  bone.  It  is  rounded,  smooth,  Hiietuatiiig,  arnoitipaiiies  the  tnove- 
inents  of  the  tliyri»id  hh  swiilh«\viiig»  has  a  fixetl  l>use,  and  is  covered 
with  normal  skin.  It  is  usualJy  i>ainlesH,  and  annoys  only  from  a 
cosmetic  stiind]Miiiit.  In  a  lew  eases  snppuratiun  !ias  Iktu  <ibserved 
folliiAving  pyogunir  infeetlon. 

DlAfSNoHis. — An  aeenrate  diagnosis  can  harxlly  ever  l»e  made 
elinieally  beeause  branehiogeuic  eysts  an^  «»bserved  iti  tlie  same  region 
(ductus  thyroglo8Sii'§).  Cysts  of  ser-ondary  thyroid  glands  and  eysts 
of  the  snpnihyoid  gland  deseril>ed  by  Znekerkaiidl  pn-seut  the  same 
pieture  ami  oceur  also  in  this  regi(*n.  Mier<>seojiiL'a!  exannuatiou  of 
the  cyst-wall  will  enal)le  a  ccjrrcot  diiignosis. 

Treatment.— The  tumor  may  Ik-  exeiswl  except  when  there  are 
special  reasons  fr>r  avoiding  a  scar.  Fuueture  and  subsLHjnent  injection 
of  iodine  may  then  hv  tried. 

^chinococcus  Cysts  of  the  Neck. — EeliinociK^ei  are  rarely  found 
in  the  tissues  of  the  neck.  Of  ll>fj  eases  report^xl,  only  2  were  in  the 
neck — 1.02  per  rent,  Oidy  9  of  101  ruses  eollccted  by  v.  Bi^rgninnu 
wei*e  situated  in  the  neck.  The  statisties  eolleeteti  by  (Jiitcrbock  in 
181KJ  include  *2(J  eases  of  ttie  neck. 

Symffoms.— In  tlje  majority  of  cases  the  trysts  develop  below  the 
steruomastoid  in  the  connective  tissue  surrounding  the  large  vessels. 
The  nnisctes  are  somewhat  dis|}laeed»  and  when  the  growth  is  nf  cnn- 
sideralile  size  it  may  appear  at  the  outer  margin  of  the  st^Triomastc»id 
and  s^>metimes  at  the  inner,  so  that  a  saddb-hag-like  tumor  develops, 
A  eharaeteristie  symptom  to  ^vluch  attention  has  been  eddied  by 
V.  Bergmann  is  the  sudden  periodic  increase  in  size  of  the  tumor, 
followe<l  by  a  iieritxl  of  ina<'tivity.  In  the  ef>urse  of  years  the  mass 
may  oeenpy  cnie-half  of  tlie  neck,  leaching  from  the  vertebral  column 
into  the  cliest.  Pressure '-symptoms,  siieh  its  nenmlgia  and  obliteration 
of  vessels,  giiiduidly  make  their  appeaninee.  Erosion  of  the  vessels 
with  fatal  hemorrhage  was  observecl  in  5  wises  after  incision  of  the  sac. 
TIk^  surface  of  the  tumor  is  smootli  or  slightly  nodular.  The  mass 
tluetiuites  distincdy,  although  this  may  be  difficult  to  asfH'rtain  on 
aeeonnt  of  the  <leep  (msition  in  the  neck.  When  the  contents  are  not 
cloudy,  the  tumor  may  l)e  translucent.  A  hydiitid  thrill  has  seldc>m 
been  noted.  Iniiammatorv  changes  and  suppuration  of  the  eyst  con- 
tents are  nf>t  unctanmon. 

Diagnosis. — The  liiagnosis  is  often  imprtssible,  and  in  the  majority 
of  crises  is  made  on  operatirm.  The  growth  is  confounded  with  other 
cystic  tumors,  abscesses  of  glands,  and  even  witli  lipoma.  Exphinitoiy 
puncture  is  often  negative^  owing  to  the  absence  of  iiooklets  in  the 
cystic  content-H. 
Vnr,.  II.— 9 
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Hl^.^v  :bt  tvhin'.o.vcus  i«  situatixl  in  ihe  ^temoIum^t4>ld  itself  and 
:' r:.>  i  :'r 'U!T.>vrii«i^i  i*v>iic  tumi»r  in  the  suli^itance  of  the  muscle. 
7": ;-  .  ^.v/.:r^-:>  ■:.!  ^»H^  pTviMnt  4  tinit^  in  the  2<>  caacs  mentioDed  abo\'e. 
I:  L  -.K.'. '■ ;.'  .:  lii:Terl>ii'kV  tht-  pciure  was  that  of  acute  gbndular 
1  Vt-*  •-.■-f  -i  t-r  :in  >iemv«mas-toid  on  aiv\«uut  of  ^upparatioD  of  the  cyst 
:•  i. :-.:  :.?N.  A  ivrrtvi  liiju^nl«^i^  was  made  only  after  miciascopical 
t  x..\r^ .:;:.: .  ■:.    f  'la-  ab?itxss  nK-mbraiu-. 

y"!:  •->  i>>, — The  pTMjri*»>i>  i?  ei'iK-rally  favonhle,  and  recovery 
L.7--  t<  i'.a-ivi  !■.  lJ^•w^  aj»pr*.»j«riate  ti\^iitment. 

Ti^ljiTmvxt. — Tbi\v  moxhfxls  art-  u*  he  O'nsidered  :  ponctiuv  with 
s^ :»?<•:>. -l:  ::-.>ix-^>'»ii  •«!"  i'>iii5e,  iivi*ion  with  packii^.  and  radical 
r\:ii-:j  c.  PuT>c:i:tv  wiih  >ult?<\|-iHnT  injo«ion  k4  iodine  has  been  per- 
:  •rr.-.':'.:  4  lin-is  f-ii-.-wtd  Iv  ^•.■n'.pkie  iv\X'Verr  in  2  of  the  casics. 
I.r'iy::".  TOf::.r.  ii5ic-ki:i*:  was  t'-l-.-'WiM  l«y  iwx'VeTy  in  10  of  14  ca^vs^ 
■«:•■.■?••.'-<>  iy.  -.  iif*::i  vfr^s  o-.h  !■'  r^r-'sxian-  bemorrha^  from  eroded 
•.:•>-*--  s.  Tin  >s.:.:s  ^f  rxcis'-r.  an  ih^  mci??  ftvo*rable.  The  ne^ult 
t'V.-  ".•-.■rr'-A-:  i:i  v-  .s?<;>  ...]n;ri:*>:  i:iv:i  in  tLis  way.  Removal  of  the 
•TT.T:  s.'.-  >  w::h  .::i  i^vuV,:  :>.  ss:V<:  >>^y  to*  treat  the  cooditioD.  Thi« 
>:••..";.;  :.^t•<,^^  ix  o;«nt-  w::i.  sr.i.*/.*.  arji'  nn^iiwii^-^ia^  tnmois.  XTnusual 
>j.:  i.r.'.;  t\:«-r.s:vt  atiK>2«ri>  ::xT\ras»  :be  ^iaiie^r  of  the  opeiatioii  cvhi- 
s.»>.-:v.:"'  :■.->:  :"«r.v.  rbi   iX-.>  vvc::v:ir.nii:i.Tstj':«n  to  excasioD.     In  tfae^e 

Vascular  Tumors  of  the  Heck. 

Hjeauua^ozna.. — Asfaasu  Suopkx. — This  fvirm  may  ^ywd  over 
::•:   ^..T"^.'/:-.-   I'T  Vk-  s:::v-'.;rs*.^tvos.  at-k?  cisy  hi'  '"uixi  in  any  fait  of  the 

Ti-.v-k.  .0::'V^'h  :ri-  rt?j:r;-v.    .z    i-r.-i  n-.':.o*"^*i  fi^oiiv's  is  the  «eai    of 
i'-:'.-. '..     7s>.-,r?/.   *.ri^r.r.-.A  ..      T:.f   ^riw-ih  is  :>[«>ov«i  by  exeisioii  or 

CifcT?n.■^»  Axfiiouk. — C*.vtn>  •">  Ar.*:-  •r.\4TA  ix^f-i:r  in  t^ro  lonn^ 
:■::':':    >....  r. ;.:... ^      T    oitVk      K::     <.->.    T^&rt'y    cy^nfcsital.   develop 

;v  :■        .  .  "    .;  .'I...':    '..u,  :.-.'.{  r.v.v  Arjr<  :-.cA  s'.n-.p>i  axtpofna.     In  a 
.I..-.'.  ::'i-    -.■s:>  :':>i-\    :i,-tss«>^  a  ^v--.:-»-A':-.vt---Tis«)i-  ctpsok;,  wliile 

■  ■•  -^  '.'    .   .-.   v...  "■  ...i:"  v-i       ?:•:»  .'.■?:  I ■.:":•-. T  .v-r.T>i«fT*d  with  the  veins 

■'  ■•;    .'-•:-■•:■  -::-:>   :  •     V"  '.  ■  "i    .\-. .>*•:>  :lv  raiac^r  to  pnK 

>.■  .     ■      ■-.-..  ^  ■.■■.:."•        -.  ■•.    -    s  r-.  Vy  :ii!\sf43T\-,  and 

V  -..".■.!;  ■,  .      ■      ;■>?    ""'tS    :TS     pTf-VVAlS 

■    -—  ,v  .  ..   ■  ■•..-:.-■■    ■.:.-.      Trn  si«- .-.f  ihe 

■•>.-■-.•  -    ^      -•'■,:  ^■.   -.-■  ■     >.v.c:v.n^  at  the 

«•      -                  ;.     -  ■.    -  -^      ■  .      ■.••..-.    i7..y  p-issU^le- 

-  ..  -               ^"     :.   -■■:.•>  vKTtvri.-in 

•     -  . :'  :r.>  vari<Ty 

■.   .       ■      >            ^              ■    '      '  >                 ■■:■.:::  ■•«"t><-.nrai- 

^  ".  .'v.s-:  .:'  r.is  o^m. 

*-■•..  :-•  :  issa.  in  ihe 

.  V  ■          ^        .   ::•;  vA'k.     Tbe 


TimOES  OF  THE  NECK. 


131 


tumor  is  situated  below  the  fascia,  and  usually  below  the  sternomastoid. 
Iti  ;i  mse  operaUnl  ujhid  hy  Israel  the  anjjcionia  developed  near  the 
iipinal  eoliinin  m  the  vieiuity  ttf  the  reetus  capitus  antieiis  niajorj  and 
extended  tcmanl  tlie  pharynx  and  tlie  region  of  the  angle  of  the  jaw. 
The  vagus  ami  sy  in  pathetic  were  displacLiI  forward,  and  the  latter  was 
in\  flattenwl  and  adhennit  that  it  was  resectnL  Aagifunata  have  re|>e!U* 
e<lly  iK-eu  cunnt^rttxl  with  large  veins^  even  with  the  internal  jugular 
itjself.  lu  of»erating  upon  a  eavernuus  angioma  the  size  of  a  gixjse 
egg  between  the  jaw  and  the  anterior  margin  of  the  sternoniastoid, 
Eisi'ureiter  w^as  obliged  to  tie  thrtv  vuins  each  the  size  of  a  pencil. 

SYMPTfJMS, — Angiomata  develf»p  slowly  as  a  rule,  but  at  times  the 
growth  is  extremely  rapid,  tiually  giving  rise  to  large  tumtn-s  oecnpyiiig 
the  entire  half  of  the  neek.  These  may  cause  disturbances  by  pressing 
on  the  trachea  anil  cesophagiis.  The  method  of  extension  eorrespundij 
ti>  that  of  subfascial  I  i|M>ma»  with  which  tluy  are  t Ve<|ueiitty  confoundiHl. 

PrMXiNOSis. — The  prognosis  is  doohtful  when  the  tumor  is  exten- 
sive, idthongh  it  is  benign.  Recovery  may  follow  pn>per  surgical  inter- 
ference even  when  the  mass  is  extensive. 

Treatment.- — Excision  may  at  times  be  {lifficult  on  account  of  the 
intimate  conneetio!i  with  htrge  vessels  and  nerves.  Of  12  cases 
reported  by  Eisenreiter  the  mass  was  exeisetl  4  times  with  3  jXTmanent 
results.  The  bhuHlless  methfds,  such  as  ignipuiicture,  electrolysis, 
injection  of  ferric  chloride  or  carbolic  acid,  are  not  to  be  recommended 
when  the  growth  is  deep-seateti. 

Aneurism.     (Sih^'  jiage  OG.) 

Lymphangioma  Oavemosum.—This  variety  of  tumor  has  been 
observed  but  twice  in  adults,  in  the  supraclavicular  fossa.  In  a  case 
operated  on  by  Langenlx'ck,  a  tumor  about  the  size  of  a  iist  had 
gradually  (levelop<.Hl  i  in  ring  two  years  In  a  laliorcr  twenty-five  yciirs  of 
fige.  It  was  soti,  somewhat  eompre^^sible,  and  indistinctly  fluctuating 
in  places.  The  prominent  portion  was  adherent  to  the  skin.  At  the 
o|>enition  milky  fluid  eseiipetl  fr4)m  the  cystic  spaces.  It  was  intuiiately 
connected  with  the  jugular  and  subclavian  veins,  but  ct>nld  be  separatAtl 
without  much  ditJieiihy.  There  were  also  adhesions  to  the  omohyoid  and 
sternoeleitloraastoid.  A  ]>rolougation  of  the  growth  extending  below 
the  sternum  into  the  maliastinum  consiste<^l  of  numerous  small  cysts. 
This  could  l)e  compleU4y  removed  by  careful  traction.  Permanent 
recovery.  Konig  was  able  to  remove  comjiletely,  by  blunt  dissection, 
a  lymphangioma  of  the  snpmelavieuiar  region.  This  angiiima  exk"ntle<l 
between  the  muscles  and  vessels  deep  intr>  the  neck,  and  consisted  of 
about  thirty  small  cysts  tliut  were  situate<l  around  a  branch  of  the 
inferior  thyroid  arten% 

Diagnods. — The  clinical  diagnosi;^  is  difficult,  as  it  is  often  not  pos- 
sible to  avoid  confounding  with  li|Mana  and  aivernoits  aneurism. 

Treatment. — ^Tlie  treatment  is  excision,  which  is  more  apt  to  be 
folio wi*tl  by  complete  recovery  than  injection. 
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Fibromata. — These  ure  divided,  according  to  their  seat,  into  su- 
perficial and  deep  fibromata.  The  superficial  variety,  developing  in 
the  skin  and  sul^ciitaneous  connective  tit<hiue,  represents  a  type  of  con- 
genital elepliantiasis.  As  in  every  other  region  of  the  body,  fibroma 
molluscnni  in  the  neck  is  cutaneous  or  suJbcutaneous,  and  takes  its 
origin  eitlier  troni  the  sheaths  of  the  cutaneous  nerves  (neurofibroma, 
V.  Recklinghausen),  or  from  the  blotnlvessels,  more  |)articularly  from 
the  capillaries  with  thickened  walls  (angiofibroma,  Jordan).  Besides 
tlie  circuniscril)ed  tyix',  there  may  he  diffuse  fibromatosis  or  elephan- 
tiasis, chanicterized  hy  thickened  folds  of  skin  overlapping  each  other 
and  separated  Ijy  transverse  sulci.  In  the  neck  the  condition  is  usu- 
ally combined  with  multiple  neuromatii.  In  the  latter  case  round 
strands  cjin  often  be  felt  in  the  sulnuitaneous  tissue  with  spindle-shaped 
or  nodular  swellings.  On  examination  these  prove  to  be  nerves  thick- 
eneil  by  proliferation  of  c(mncctive  tissue. 

Deej>-seate<l  fibnmiatii  are  found  n<>t  only  in  the  nape  of  the  neck, 
but  also  in  the  lateral  and  anterior  regions.  Fibromata  of  the  nape  of 
the  neck  usually  develop  from  tlie  aiK)neurosis  (Guyon),  rarely  from 
the  periosteum  of  tiie  vertebne.  They  form  solid  smooth  tumors  that 
reach  the  size  r)f  a  cliild's  head  and  extend  from  the  occiput  to  the  in- 
terscapular region.  In  the  lateral  region  of  the  neck  the  tumors  are 
situated  beneath  the  sternomastoid,  developing  from  the  connective- 
tissue  sheaths  of  the  large  vessels  and  nervc»s.  In  a  case  observed 
by  LiAx^rt  and  Xiehans  ciich  ci^rvicid  ganglion  of  the  sympathetio 
was  the  scat  of  a  neoplasm.  Falck  consideretl  the  perimuscuLir  oon- 
nectiv^e  tissue  of  the  longus  colli  nmscle  to  be  the  primaiy  seat  of 
a  tumor  occupying  the  entire  half  of  the  nei'k  and  situated  beneath  the 
sternomastoid.  Fibromata  in  the  anterior  region  of  the  neck  are  an- 
common,  and  are  rej)resented  but  twice  in  the  statistics  of  deQu^rvain 
continuing  *2')  cases.  In  a  patient  openitiKl  uixm  by  Middlemist  a 
tumor  the  size  of  an  egg,  lying  between  the  angle  of  the  jaw  and  the 
anttTior  margin  of  the  sternomastoid  took  its  origin  from  the  sheath 
of  the  carotid,  whereas  in  de  Qu^rvain's  case  a  tumor  of  about  the 
same  sizi\  bet  ween  the  subniaxillarv  region  and  the  lar\'nx,  was  con- 
nected by  a  jMKluncle  with  the  fasria  of  uno  of  the  muscles  of  the 
tongue. 

Fibromata  grow  very  slowly  and  (tften  remain  stationary  for  a  con- 
siderable time,  but  may  eventually  become  extensive  and  give  rise  to 
considerablr  annoyance  by  ]>ro»ing  upon  <^r  displacing  neighboring^ 
or<r.in<^.  Several  times  dyspnii'a  to  the  |>oint  of  suffocation,  difificulty 
in  swall(>wing,  and  radiating  neuraliiic  ])ains  have  been  reported.  In 
the  advanced  >tages  >ecnndarv  adhesions  form  to  the  vertebrae,  the 
clavir-lc,  and  to  thr  large  vessels. 

Diagnosis. — The  diagnn>i-  is  easy,  as  a  rule.  The  solid  consistence 
will  j.nvcnt  enninnnding  with  <l<'ep-seated  lipoma,  and  the  slow  growth 
xvi}}  ///event  mistaking  for  siircoina. 
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Prognosis i— The  prn|^iosis  i^  favomble. 

Treatment. — Tlit>  treatnu'iit  ('ousiist^i  in  excision,  which  is  easier  the 
stHvtHi*  it  is  iiiidertakeii.  Iti  advaneed  t:iise.s  adhesions  dkw  make  the 
Mperatioii  ditlkMih.  ReseetifHi  itf  the  jiiirnliir  vein  has  nevenil  timt« 
heen  iieeessurv.  Filmms  masses  iii  tlic  skiu  are  liest  remt^ved  at  sev« 
ernl  sittiii^B.  Elliptieal  incision.*  are  made  arrnind  the  individual  folds. 

Lipomata. — Their  swit  (*r  elt^-tion  is  file  l>:iek  <if  the  lUM'k,  vvltere 
they  may  Uv  found  at  any  time  ot*  lite.  They  are  divided  a<'cnnlin^  t<i 
their  srat  and  extent  into  suheiitanenus,  suhf'aseial,  and  eireiimseribetl 
or  diffuse. 

The  eircumscribed  variety  is  eharaeterize<l  l>y  sharp  outline  and 
ooaneetive-tissue  t-apsule.     The  subeutaneuus  tumors  are  usually  seated 

Fio.  40. 


in  the  nape  of  the  neek,  and  may  be  symmetrirah  They  vary  in 
extent,  and  in  ran*  cases  may  form  ccdcjssal  appeinliet*s  reaching  down 
on  to  the  Iiaek.  (Fly^,  4iK)  In  the  anterior  rejrion  tjf  the  neek  widely 
differing  ty|K?s  of  this  tumor  are  found ;  Gold  deseribnl  a  lip<»nia 
weighing?  twenty-six  pounds  tliat  hung  down  from  a  thickj  brtiud 
peth'ele  b*ke  a  sac  and  covered  almost  the  entire  surface  of  the  trunk. 

Subluseial  deep  lipoma  is  eomparatively  rare.  l^Iettner  in  1889 
was  aide  to  eoHeet  but  15  obstTvatitms  fmn^  <'urrent  literatore.  Klauss- 
ner  has  recently  reported  a  typical  case.  Tlie  tumor  is  quite  fretjueutly 
ctmgenital,  and  is  therefore  noticed  more  often  in  children  ;  but  it  may 
develop   later   in    life.      It   is  always  encapsulated,   burrows    l)etweeii 


134 


DISEASES  OF  THE  NECK. 


the  muscles,  also  between  the  large  vet^^'ls  and  nerve-tninks,  aoil  may 
ewn  j^ummiul  tht*  (iscipha^s  arnl  trachwi.  In  almot^t  all  of  the  caiH:*T< 
the  tumor  was  in  relation  with  the  shwilh  fif  the  ves^iels,  and  was  frt>- 
•jiieiiily  intimately  lidlierent  to  the  internal  jii|^iil:ir  vein  ( J^angenbeok's 
lIjHUiia  of  the  vei*i?el-Kshejiths).  As  tar  as  its  distrilmtion  in  ct«cerne<l. 
subfascial  lijMuna  ii*  wmiewhnt  siniihir  t"«  nialiirnant  tumors,  but  differs 
from  this<.^  l>y  the  ab^'nee  of  uilhesiuns,  Tlie  |>rnlonpifions  extend* 
ing  in  between  the  nei^iilMirinjj;;  stnu'tures  may  nsnally  Ix'  shellc«l  out 
by  blunt  tli.sMX'tinn.  A  lipoma  may  be  in  the  anterior  region  of  the 
neek,  covering  the  tnieliea  and  lar^'ux,  and  pushing  the  steniormij*- 
toid  to  one  side;  or  it  may  be  in  the  lateral  iv^ion  of  the  n«ck — 
i,  i\,  the  space  between  the  larynx  and  the  stern umaiitoid  ;  aud  finally 

Fig.  il. 


lipoma  of  the  neck. 


it  may  be   situated    in   the   supraclavicular    fossa  with  prolon^tions 

reiiehinjET  down  between  the  txirds  of  the  brachial  jilexus  into  the  axilla. 
8ubfas<!ial  liponiata  also  tltfter  from  the  subfutiuieoiis  variety  ui  that 
they  are  usually  t>f  irrepjular  shape,  wliich  may  in  part  Ix'  due  to  the 
resistance  of  overly iufj  fascia  imd  mus(*le><.  In  Klaussner's  «ise  the 
liptma  hung  down  like  a  sar^k  at  tfic  side  of  the  neck.  This  Hap* 
like  aj>pearance  is  not  so  marked  as  m  tlie  subeutancrms  variety.  The 
overlying  skin  is  normal  and  can  be  liftcnl  oH'  in  fftlds.  Enlargement- 
takes  place  slowly.  Only  when  of  extreme  size  do  disturbing  sym|>- 
toms  arise,  chiefly  due  to  compression  of  the  oesophagus  auil  trachea. 
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With  supraclavicular  tumors  neuralgio  pains   at  times  follow  pressure 
npoii  the  ph'xns. 

I*it!us«'  !i|jonia  i«  a  rare  disease,  and  tKjcurs  exclusively  in  inidille- 
aginl  iiKju.  The  'V,i  east^s  eulleetetl  In'  Madelun^  in  18HH  were  in  nitni 
nf  tlie  working-cla^is  that  were  otherw  i.^'  hmithy  nnd  sliowwl  no  par- 
ticular ten*lency  to  general  obesity.  When  the  tunmr  is  very  pri»- 
nouiieefl,  the  ueek  is  sLirnmnded  l)y  masses  (tf  fat,  e«iUar-like,  that  are 
somewhat  more  prominent  in  eertain  plaee^^.  If  the  disease  is  more 
circumseribed,  mdividuul  tumorH  niay  be  maile  out.     (Fig.  41.)     In 

Vin.  42 
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the  upjx^r  re«:ifm  of  the  neek  below  tlie  suj-jerior  curved  line  a  herai- 
spheri<"al  fatty  mass  >vill  be  found  on  either  side  seii;irjitetl  by  a  depres- 
sion e.urres[Mmding  to  the  ligamentinn  niielne.  15<;^low  this  there  is 
Usually  a  uuitorm  rfill  of  fat  uen>ss  the  mwlian  line  in  the  re)i:iou  of  tho 
lower  c^ervieal  and  upper  dorsal  veiiebne.  This  is  separated  from  the 
upper  masses  by  a  transverse  depression  e(jrres|xindiu^  to  tlie  sixth 
vertebra.  In  the  anterior  aii<1  latend  regions  of  the  neck  there  are 
sometime*;  masses  of  fat  sep rated  l>y  a  median  depression  and  formint^ 
a  srjrt  of  double  ehiu  whieli  extends  baek  to  the  n'l^ion  of  the  pan>tid 
and  mastoid  aud  downward  as  far  as  the  sternum.  Ar-eumidatiou  «>f 
fat  in  the  supmelavieular  fossa  is  not  uncommon.  Lipoma  is  primary 
in  the  snbeutaneons  tissue,  but  may  extend  through  the  fa.seia  to  the 
deeper  regions,  so  that   the  fat  lirmHy  iurtltrates  the  umscle.s  and  sur- 
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rounds  tlu*  vcssi^ls,  <psoplijipis,  and  trachra.     It  is  usually  diiTiisey  but 
tJK'rt*  is  iin  tondi'ncv  t<»  the  formation  of  folds. 

The  disease  is  of  im|K>rtanoe  chiefly  from  a  e<»smetic  standpoint ; 
distiirhanees  arise  only  when  the  growth  is  of  extreme  size  and  presses 
n|Mni  the  tr.u'h<*:i  or  oesophagus,  as  was  the  ease  in  one  of  Madelung:'s 
patient^. 

Etiology.  —  The  etiology'  of  the  disturlxmee  is  unknown.  It  is  inter- 
esting, however,  that  one  or  both  IoIkjs  of  the  thyroid  gland  have  been 
observed  to  be  absent. 

Diagnosis. — The  elinictd  picture  of  diffuse  as  well  as  of  subcutane- 
ous (Mreum>cril>«l  li|)oma  is  s*>  chanieteristie  that  tlie  diagnosis:!  of  these 
«is<'s  is  iuinlly  ever  doubtful.  On  the  other  hand,  the  diagnosis  of 
subfascial  li|K»ma  is  oftentimes  difficult,  an<l  may  even  l>e  impi>ssibley 
for  the  chanicteristies  of  li|)oma  are  oftentimes  absent  on  account  of 
the  dee})  hx-ation  of  the  tumor.  It  may  Ik*  confounded  with  gintre, 
cysts,  al)sc<'sses,  soft  malignant  tumors,  or  dwp-seated  cavernous 
aneurisms. 

Treatment. — In  the  enc:ipsulat<Hl  sulK'utane(»us  and  subfascial  types 
of  lijM)ma  excision  is  usually  easy  even  when  the  size  of  the  tumor  is 
great,  l>eciiuse,  as  alrt»ady  mentioned,  the  pn)longations  into  surround- 
ing   regions    can   genersilly   Iw   se|)anited   by   blunt   dissection.       The 
removal  of  a  diffuse  lipoma  of  the  neck,  on  the  other  hand,  is  a  difficult 
task,  because  separation  of  the  masses  of  fat  from  the  skin  and  fiiscia 
re<piires  the  utmost   care  on   account  of  the  al>sence  of  any  marked 
Ixmndary.     The  danger   of  infe<*ti<»n   even   with   present  methods  of 
treiiting  woun<ls  is  not  to  be  (lisreg:inled,  because  of  the  extent  of  the 
wound  suriace.     As  a  nile,  the  ojwration  has  to  l)c  interrupted  and 
divided  into  sevenil  sittings,  so  that  a  ])!irtial  result  at  a  time  is  all  that 
cjin  Ix'  obtainetl.     Preyss  in   v.    Brims'   clinic  has   recently  reported 
sevenil  siicc4*ssful  crises  of  radical  excision  fXTfomied  at  repeated  sit- 
tings,    ll  is  justifiable  to  make  an  attempt  to  diminish  the  size  of  the 
tumor  by   injcH'tions  of   ether  or  alcohol.      Lowenthal   lias  recently 
reiM>rte<l  a  compltfte  cure  of  a  lipoma  of  the  back  of  the  neck  treated 
in  this  way  :  forty-two  injwticms  of  ether  or  alcohol  (15  minims  each) 
resulted  in  shrinkage  of  the  tumor  to  a  small  cartilage-like  mass. 

Neuroma. — "  Rankenneurom,"  or  fibroma  molluscum,  is  most  fre- 
(picntly  found  in  the  Intend  region  of  the  neck,  in  fnmt  or  behind  the 
ear,  ami  nin-ly  (xtcnds  <lo\vn  on  to  the  neck  or  is  j>rimar\-  in  tJiis 
region.  Of  \'2  caM-s  (•oll<'<'t('<l  by  v.  r>riiM-,  the  Intend  regi<m  of  the 
lUH'k  wns  iMVolv<'d  but  4  tinjcs  and  the  najx'  <»t*  the  neck  li  times.  As 
riiriitioiird  in  <'onn('ction  with  fibroinn.  th<'  tibroinatt>sis  cK'Curring  in 
rirnmi-crilM  d  nrcn-  involving  the  iwrvcs  <»f  the  skin  and  subcutaneous 
ti--ii('  i-  n-iinlly  n<-oci:it(<l  witii  clcphnntinsi^,  pigmentation,  and  often 
aliiionii.il  growth  <tt' hair  in  th<' overlying -kin.  The  su|H^Hicial  position 
ot'  iIm-  tumor  niidcr-  ('\<M-ion  neither  diilieiilt  nor  dangerous. 

In  i':iie  cM-i-  isolated  or  multiple  fihroneuronia  are  (►bservod  in  deep- 
H'nte<i  nerve-,  -ueli  a-  l)rnn<rlie<  of  the  eervienl  and  bnichial  plexus,  the 
syrnjintlietie  or  th<'  vngus,  nn<l  may  give  rise  to  >vmptoms  of  irritation 


Neuroma  of  the  vaeut"  »ti(l  "  HARkennenromn"  (n  the  temporal  region.    fT.  BrniM.) 

Enohondroma  and  Osteoma. — Aside  from  congenital  small  carti- 
laginous gmwths  situated  in  t'uUuieous  appetuliees^  bony  or  cartiliigi- 
iiuus  formations  may  take  tlieir  origin  from  die  (^Tvicid  \TrtcKra?,  tlie 
claviclt%  the  stcnium,  or  the  firnit  rib.  They  will  l>e  considcrt'fl  in  otlier 
cha])R'r^;  nf  this  work. 

Primary  Sarcoma.— Tbc  majority  of  sarcomata  are  jirimary  in 
the  ljmph-glands»  and  are  thfrefore  lymphoi^arcioraa*  As  in  otiier 
rpgions  of  the  IxHly,  so  in  the  uwk,  a  pi[riTK*ntetl  nieviis  of  tlie  skin 
may  at  times  be  the  primary  si!at  of  isiirennia.  Th«^  jjeriosteum  <>f 
nei)i[bborin^  boiicH,  such  as  a  v<'rti'hra,  a  t^ilhir  bone,  tbe  i*t<»rnitm,  or 
fii-st  rib,  niiiy  be  tbe  seat  of  primary  s'lreoma. 

Malignant  Tumors  of  the  Vessel-sheaths,  (v.  Lanpiibeck.)— *It 
is  Tn>  Umger  jnstifiabh'  to  f.nve  tiies*'  ttmiors  iiny  spwial  plaee.  IJotli 
cases  of  ejireinoma  tleserib^Hl  by  Liinp'nbe(*k,  whiefi  were  snppost^l  to 
dcvehip  trom  lymphatic  stnietnres  of  the  vessel-sheatbs,  belongs  in  all 
probabiiity  Ui  the  bmnchiogenic  earrinonia^  the  rchition  of  whii^b  to  tbe 
sheaths  of  the  vessel  is  quite  chanieteristic.  Sarcomata  of  tbe  sheath 
are  in  all  probability  lymphos'ireomata  (sarcomata  of  tbe  lymph-glands) 
that  have  beifiine  adherent  to  tbe  vessel-sheaths  quite  early.  Whether 
these  are  true  sarcomata  arising  from  the  con  nee  live- tissue  sheaths  of 
the  ves^l  is  doubtful,  and  has    n<jt    been    definitely   proved   because 
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Iiistnldirical  (lifl'rn'ntiation  is  not  possible.  Inusmiich  as  the  relation  of 
{\\v  tumnrs  In  vasnilar  slusiths  is  ])n)l)ubly  secomlar}*  in  the  majority 
of  <'sis(>>,  iuu\  its  they  do  not  show  uuy  histoh)gical  characteristics:  of 
oiu'  or  tlir  ntiirr  kiii<l  of  tumor,  it  seems  justifiable  to  drop  a  name 
rrpnsi'iitiiij;  only  acridentid  to|M)^ruphicaI  relations. 

Primary  Gurcimona  of  the  Neck. — This  neoplasm  is  obserx-ed  in 
tlic  .skin  :ind  also  in  the  underlying  tissue.  Carcinomata  of  the  skiu 
an*  rxireniely  nins  and  develop  at  tinu>8  in  old  scars  due  to  suppuration 
of  tiilMTciilons  glands.    The  tn*atment  consists  in  early  radical  excision. 

|)<'<>p-s4>ate<l  e^ireinomatu  are  usually  situated  in  the  upper  triangle, 
and  (•orre>))ond  in  stnietun*  to  carcinomata  of  the  skin.  Volkmuun 
assnintMi  that  they  arosi'  innn  epithelial  foei  ri'maininjif  during  the  retro- 
^radt*  (>hanf^s  of  tlie  braneliial  elefts,  lH>o:uise  squamous  epithelium 
d<H»M  not  normally  inrur  where  these  growths  are  primarj'.  He  de- 
HCj-ihed  l\  (^ist>s  in  1S82,  and  ealle<l  these  carcinoma  branchiogenic  or 
bnniehial.  The  eorni»tnt»«s  of  this  view  is  sup|M>rted  by  the  fact  that 
it  lia;^  iHH'n  n'|H'ate«lly  denionstratt>il  that  ranunoma  may  develop  from 
tlie  i*pitlieliuin  of  branchial  cysts  and  by  the  toixtgraphical  distribution 
of  the  jjrowths. 

.Vs  a  rule  the  tumor  is  situateil  in  the  upper  triangle  of  the  neck, 
iHvupyinir  the  sp:u»e  lH>twwn  the  larynx,  hyoid  bone,  and  stemomastoidy 
under  the  anterior  inanrin  oi*  which  tliey  extend  luiekward.  They  are 
situatiHl  InMieath  the  ivrviiral  a}>oneun>sis  and  are  quite  frequently 
intimately  adheivnt  to  the  larjire  vessels,  the  vagus,  and  the  sympathetic. 
The  situation  then^tort*  of  the  gn»wth  c»»rrt»sjH»nds  to  the  accepted  loca- 
tion of  the  s<\'«M\d  l^nniehial  cleft,  the  sinus  ivrxii^lis,  and  the  relation 
to  thevi'ssels  is  e\[^laimxl  by  the  ^HMirse  of  braiiehi:d  listule  that  follow 
aloni:  the  i*:m^itd  upwunl.  In  individual  csises  the  neoplasm  waa 
si:ua!«sl  in  the  n\iddle  and  lower  anterior  n'vrion  of  the  neck. 

In  a  man  tit\y-><»ven  y^irs  of  age  who  had  noticed  for  one-half  year 
a  siv.all  nia^s  develop  in  the  up{vr  triangle  of  the  neck,  at  the  opeiatioD 
a  V,.^'.'v^\v  sivut'  extending  inwani.  with  dens<^  pi»liferating  walk,  'was 
t\v.iv..«  -v^iw^vn  the  hyoid  Ume  and  the  gn^at  vessels.  Microscopical 
t'\;'.:v.i"i'i:-..^'.'.  shoA\t>l  Mpiamons  epithelial  e:inMnoma.  (v.  Bruns.)  In  a 
MW^v.x'  i\»M\  also  irt'tittxl  by  Uruns,  a  ey^Iie  tumor  that  lad  develo|ied 
\x  '":  :v  r-.Nt*  :y..^r.Th- ;ii  ::v  s»\it  .^f  Mfun'sition  oX^  the  earv^iids,  was  tVmnd 
...  v\:..-v  :^  .N*v.:;-:iv.  :-'»v.vvi.>v.:  vi'.'..  w  el-uvly  :!i;id  wiih  epithelial 
*v".-  v."*-.-  v\  -  •".  :*\  '."U"y^.  <:-::..y^  «;■>  :■  v. :..::•  Iv  |<ipillaiy,  and 
:'.■.  •".-:' -s.-.^- ■.■.■".  o\.i""::.:::  i:  *«:•  \w\:  «-:".i—-\>  ei^i::;vl:ai  caivinoma 
^*•■,  ■  v..  v-V.v  ■■■  ■:".  c  \:i-.v.-*.  ^    :v.'..v":'.v:-  ::--.:.  .  :' :;a  wall.     iKiehanl.) 

:•-.  •»■■'.  •■.:/.v  >  v.  •.":".:.  Tt-i  :i:>i  sfter  inoi^i<*Q 

,-   '.y  ^'-v  ■ :   -•   .  /.  :v.:"  r.     The  lattt^r  in- 

-    :•.  ''.'.v/.-.-.    r.T:-.  AT>.i  w^is  sh<>wii 

.•.r.r-.v  F^-.::-- ar.vi  Rioiuurvi.  > 

^     '      -    ;=    ::.'■■   "  ::.:.:    Uv^-'. ^-.vul  in   five 

^   :  -.  :.     '■  :      '   •  N.       vJv.irrvy-Silcook.  j 

•  '.  ...\     :.7\    : •>>■.:■■:.  aad  miorv>- 
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Tlie  inner  surface  of  a  cyst  situated  in  the  lower  thinl  of  the  stenu*- 
nmstoitl  in  a  muu  thirty-two  years  of  age  was  i^howu  to  have  uadergoue 
careiotuMutous  degein'ralioii.      (Qiiarrey-Silcock.) 

The  ea.ses  of  bninclii(t|j:enie  eareinointi  reportBl  are  Ivw.  Becsides 
the  alH>ve-meoti<jiH'd  H  ea^t'^s,  there  are  ^S  more  iiienti<ined  by  Giisseri- 
iMiiier,  1  by  Reverdiii  and  Mayor,  1  by  Kigeiibrcnh^  and  in  all 
probability  the  2  easels  of  tumor  of  the  vessel-sheath.s  deseribed  by 
Ijangenbeek,  and  the  case  of  ^quannjus  epithelial  careimtnia  at  the 
seat  of  division  of  the  cjirotids,  piiblishe*!  by  Regnanlt,  are  to  Uu 
inekidixl  in  this  group.  In  the  spring  of  lHi)H  the  author  made  one 
farther  observation  in  a  man  fairly  advanced  in  years.  A  tumor 
develo|^('d  in  thr  left  su[M»rif»r  triani^le  of  the  ncek.  This  growth 
prestnUe<!  ull  thf  eharactt*risties  of  a  branehio^enie  eareinoma.  The 
neoplasm  was  €*xeised  after  reseetioti  f»f  the  internal  jugular  vein  and 
the  external  cariitid.  The  mienj.scopieal  examination  showed  squanums 
epithelial  eareinoma.  The  |X'itient  died  two  months  later  of  ri'currence 
with  metastasis.     The  autopsy  eorrol>orat<Hl  the  diagnosis. 

Symptoms. — All  eases  si»  tar  reportwl  were  in  nien,  and  almost 
exclusively  in  men  fairly  advanet^l  in  year^,  fr>rty  to  sixty-five.  The 
disefuse  is  more  fre^juent  on  the  right  side  of  the  neck  than  the  left. 
A  nodule  develops  in  the  typical  situation,  luerciiscs  at  first  slowly 
without  causing  iliseomfort,  but  s*»metimes  atler  a  lew  mouths  enlnrtres 
more  rapidly  and  then  gives  rise  to  neuralgic  pain.  The  latter  radiates 
esi>eeially  to  the  regifai  of  the  oeeiput  and  i-ar,  and  may  Ix'eome  S4i 
intense  that  the  jwitient  is  depriveil  of  slec[i.  Quite  frequently  the 
patient's  attention  is  attracted  to  the  growth  by  this  pain  ;  the  tumor 
itself  l>eing  deej>-seate<l  and  only  slightly  noti(X*able.  During  tlic 
fiubsetpient  course  a  ntMlular  and  very  firm  mass,  covered  with  nonna! 
skin,  becomes  noticeable  in  the  upper  triangle  of  the  neck.  It  is  situ- 
ated beneath  the  sternoinastoid,  and  is  closely  adherent  to  this  muscle 
and  to  the  underlying  tissues.  Pulsation  of  the  carotids  may  at  times 
be  felt  at  tlie  upper  and  lower  nuygins.  The  glands  in  the  vicinity  are 
infiltrated,  the  tumor  involves  the  entire  lialf  of  the  neck,  becomes 
adherent  to  the  skin  and  ruptures  ext4?mally,  giving  rise  to  suppuration 
and  heuKirrhage.  la  other  eases  large  vesst^ls  are  l»rokeu  into,  esjK'- 
cially  the  internal  jugular.  This  event  may  be  followed  by  metastases 
in  the  internal  organs.  These  or  IikiiI  eomplietitions  lead  to  a  fatal 
termination.  The  course  of  the  disease  is  rjipid,  lasting  at  the  utmost 
from  one-half  to  a  year  and  a  half. 

DiatpiOBis. — The  diagnosis  is  diftieult,  and  vnn  l>e  made  absolutelv 
only  from  the  subsequent  history  after  excision  of  the  carcinouia  or  <iu 
autopsy.  A  eliuirtd  provisional  diagnosis  is  usually  based  on  the 
presence  of  a  tumor  eorresjxmding  in  its  nature  to  eareiuftma  and  found 
.in  the  chanieteristic  jujsition  l)eneat!i  the  fascia.  Seeoudary  rirtgiu  of 
the  mass  must,  of  course,  be  exclndwl.  In  doing  this,  however,  it  must 
be  remembered  that  there  art^  carcinomata  in  hidden  places,  such  as  the 
nose,  the  larynx,  and  o\snphagus,  that  are  very  hard  tr>  find,  whereas 
secondarily  enlarged  glands  are  quite  in  evidence.     Secondary  gland- 
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ular  carr>inoina  frccjuontly  <liffers  in  the  early  stages  from  braiichiogenic 
rarcinonia  in  that  it  is  aj)t  to  remain  for  a  time  painless,  circumscribed, 
anil  niovahle,  wluirciis  hnmchiojrenic  »ircinoma  in  the  early  stages  is 
intimately  unit<*<i  to  tiie  large  ves-s^-ls  and  nerves  and  to  the  stemunias- 
toi<I,  and  is  cjirly  associated  witii  imin. 

Tin*  histologicsil  struotnre  of  l)oth  is  identical,  so  that  microscopical 
examination  of  exeise<l  mMlnles  only  gives  defmite  information  when 
glandular  tissue  ciin  he  found  in  the  carcinoma. 

In  a  <rase  referred  to  the  author's  clinic  a  tumor  the  size  of  an  apple 
sitnat«'<l  in  the  typiwil  {M)sition  was  taken  ibr  a  bnmchiogenic  carcinoma. 
Tlie  diagnosis,  however,  was  in  doubt  lK»cause  a  good  view  of  the 
larynx  could  not  Iki  obtainetl  on  account  of  onlema.  Microscopical 
examination  of  the  excise  growth  showed  scpiamous  epithelial  carci- 
noma with  typical  lymph-f(>llieles.  On  the  strength  of  this  information 
it  was  assununl  to  l>e  a  metastatic  carcinoma  of  the  glands,  and  later 
laryngostropic  examination  sh(»we<l  the  presence  of  carcinoma  of  the 
larynx. 

Aside  from  setMUidar}'  glandular  csircinoma,  cancer  of  the  super- 
nunuTary  latend  IoIk's  of  the  thvroi<l  gland,  although  uncommon,  must 
1h'  eonsi<lcre<l  in  the  diiVerential  diagnosis.  These  corresjwnd  topo- 
gr.iphically  and  in  their  clinie-al  history  to  branchiogenic  carcinoma. 
This  tyiH?  of  tumor,  an  example  of  which  has  Ikjcu  recently  reported 
by  Herger,  is  ordy  to  lx»  ix'cognizetl  by  histologicsd  examination. 

lender  certain  conditions  non-i-arcinomatous  growths  may  be  con- 
foun<h><I  with  bninchiogein'c  »ircinomata.  Among  these  are  lympho- 
sarcoma, tulKTculous  lymphoma,  and  actinomycosis.  Sarcoma  is 
usually  soft  ;  on  the  other  hand,  tuberculous  glands  may  be  very 
Hrm  b(H*juis<*  of  fd)rous  jKTiadenitis,  and  as  they  are  apt  to  occur 
isolatcnl  in  advance<l  years,  they  may  be  sus|K>cted  to  be  carcinomatous. 
In  doubtful  casi»s  ex]>loratorv  incision  is  indic^twl.  In  actinomycosis 
there  will  1k'  the  characteristic  ilrm  infiltrated  art»as  and  foci  of  soften- 
ing, an<l  the  skin  is  involvc^l  at  a  much  earlier  period.  Neuralgic 
jKiins  in  the  al>ove-mentione<l  diseases  are  seldom  so  pronounced  as  in 
i'jircinoma. 

Prognosis. — The  prognosis  is  hojK'less,  for  only  one  i)ermanent  cure 
after  radical  excisii»n  has  so  far  Ihvu  re])orte<l.     (Eigenbnidt.) 

Treatment. — Considering  the  futility  of  any  other  tnnitment,  0|)era- 
tivc  imrrt*eren<H'  >hnuhl  be  undertaken  as  sfion  as  jwssible.  Opera- 
ti«»n  even  in  ihe  early  --tages  nf  the  disease  is  ditiicult  on  accimnt  of 
the  n-lation  ot*  th<'  tumor  to  the  ves>el>  and  niTves.  Important  aua- 
toMiical  -tnictures  are  iiivolve<l,  m)  tlint  extensive  ex]>osurt^  of  the  field 
of  o|H'i*ation  i-  al>>olutrly  lu-cj-^-ary.  It  i>  ilien-iniv  advisidde  to  use 
tlap  or  i'ro---inci-iMn-.  a>  rre«umiuM«led  In-  Hrnns  ami  GussiMibauer. 
Till'  tir-t  inei-ioii  i>  made  pandUl  with  the  anterior  margin  of  the 
sti'rn«>m:i-ii»i«l  :  ihe  -emml.  iVom  the  miihih'  »»f  tiie  chin  diagonally  and 
eurvid  to  ihi'  miildle  I't*  the  ^lernoina-toid.  and  tinally  fmm  this  place 
to  the  atT.'niial  mil  i^t'  thr  ejavii-le.  Tiie  -t«'rii»>mastoi<l  is  divided,  and 
rhe  l'"}U'  llap-   lurunl   l»aek    in   ditVi-rent   tlireetions.     If  the  muscle  is 
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involved  in  the  tumor,  it  must  be  resected ;  if  it  is  intact,  it  is 
sewed  with  catgut  at  the  end  of  the  operation.  The  incision  recom- 
mended by  de  Qu^rvaiu  is  useful  at  times.  This  is  made  from  the 
anterior  margin  of  the  stemomastoid  down  to  the  sternum,  and  froni 
here  in  a  sharp  curve  outward  along  the  collar  l)one,  dividing  the 
stemomastoid  about  1.5  cm.  above  its  insertion,  so  as  to  retract  it  with 
the  skin-flap.  The  large  vessels  may  be  surrounded  at  the  lower  end 
of  the  wound  with  a  provisional  ligature.  On  account  of  adhesions, 
the  internal  jugular  vein  must  always  be  resected,  and  frequently 
the  carotid.  At  times  it  is  even  necessary  to  remove  a  portion  of 
the  vagus  or  the  sympathetic.  Inasmuch  as  the  vessels  and  nerves 
have  been  subjected  to  pressure  by  the  tumor  for  a  considerable 
length  of  time,  the  danger  of  resection  is  much  diminished.  (See 
chapter  on  Injuries.)  Considering  the  severity  of  the  oix?ration  and  the 
age  of  the  patient,  the  mortality  is  not  high.  Of  8  cases  operate<l  by 
Gussenbauer,  only  1  died  after  operation  us  the  result  of  ligation  of  the 
carotid.  The  chances  of  prolonged  relief  or  jjermanent  cure  are  slight. 
Only  1  case  as  yet,  that  of  Eigeubrodt,  presented  at  the  Twenty-third 
Surgical  Congress,  Avas  frcH»  from  recurrence  for  more  tlian  two  years. 
Two  of  Gussenbauer's  cases  died  of  recurrent  growth  five  to  eight  weeks 
after  discharge,  and  in  the  other  ]>atients  discharged  well,  no  report  as 
to  subsequent  state  of  health  is  at  liand.  In  many  cases  radical  ojiera- 
tion  is  counterindicated,  and  one  must  be  satisfied  to  use  palliative 
measures,  such  as  curetting  and  cauterizing  with  zinc  chloride,  com- 
bined with  symptomatic  remedies. 


MALFORMATIONS,  INJURIES,  AND  DISEASES 
OF  THE  LARYNX  AND  TRACHEA. 


The  introduction  in  1858  of  tlie  larj-ngo^^opio  mirror  in  surgery 
of  the  larynx  and  tra<"lieu  opt^mtl  a  new  era,  the  successes  of  which 
far  exceed  even  the  ho|>es  of  those  who  !iitrtJ(Juce<l  the  iiistriniu*nt. 
Ahhdiigli  the  first  jmliliciitions  of  Czerniak  smd  Tiirck  jilaceil  the  value 
of  this  new  iiicthM<l  for  the  reeognitiou  nf  di^^ascs  uf  the  laiytix  heyuiid 
question,  v.  Bruns  Wiii5  tirst  to  found  a  new  branch  of  snrpral  tix^at- 
nient  by  sncceH.sfully  removing  a  polyp  of  the  hirynx  \k'V  vias  natundes. 
LtH-id  cocaine  aniesthesia,  introduced  liy  Jelinck  in  1H8-I,  was  an  uuex- 
[KH'te'l  udvance  in  eiidolaryngeal  work,  as  it  diniinisl;e*l  cfinsiderably 
the  dcinuod.s  on  the  technic  (yC  the  operator  and  enabled  more  extensive 
interference  without  prolonj2:ed  preparation  of  the*  patient.  The  more 
imlejiendent  larynj^olog^^  be«mie,  the  more  treatment  of  diseases  of  the 
larynx  has  been  made  the  horder-rejjinti  where  surpTy  and  laryupilojiry 
meet  in  aimmcm  work.  Although  the  uiirrfir  has  niultiplied  the  indica- 
ti(ms  for  extralar\*ngeal  interference  in  some  directions  and  has  inercjiswl 
the  possibility  of  eiirly  aid  by  establishing  an  early  dingnfisis,  still  the 
surgeon  gladly  turns  over  to  the  s]>aring  hau{l  of  the  laryngtjiogist 
many  }uitients  tiiat  fonnerly  would  liave  eome  under  the  knife. 

In  the  following  pages  everything  tliat  is  teehnic^-dly  laryng«dogical 
has  l)een  avoidetl  as  much  as  possible  without  hazarding  a  scientific 
represt^ntation  of  the  surgery  of  this  region. 

The  description  of  laryngoscnpic  technic  anil  the  normal  i)icture 
in  a  mirror  doe.s  not  belong  in  this  work.  Only  one  point  will  be 
shortly  considered,  as  it  is  of  surgical  imiwrtance  in  nnmerous  diseases 
of  the  larv-nx.  The  picture  shown  in  a  mirror  oftentimes  dties  not 
corresj>oud  to  the  extent  of  the  lesions,  which  will  lie  easily  understood 
if  it  be  remembered  that  inspection  fumisties  only  su]ierfici;d  ]iictures, 
aucl  that  a  lai^e  p<*rtion  of  tlie  surface  seen  is  considerably  foresbfirtcned 
in  the  mirror.  Tlie  deeper  regions  are  normally  more  or  less  Indden, 
and  may  be  still  further  (»bscnrefl  fmm  vision  by  overlying  |Mithotog- 
ieal  changes.  This  fact  must  always  be  borne  in  mind  when  dteiding 
whether  to  openxte  or  not.  The  method  of  examining  the  trachea  with- 
out the  use  of  a  mirror,  published  by  Kirstein  in  1894  under  the  name 
'*  autoscopy/'  is  based  chiefly  nn  the  possibility  of  briug^ing  tfic  laryn- 
geal and  tracheal  tube  and  the  nmuth  in  a  stmight  line  by  using  a 
specially  constructed  instrument  that  presses  the  base  of  the  tongue 
forward  and  tlownward.     According  to  tlie  exjveriences   in   v.   Bruns' 
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dinic,  this  prooedore  is  of  ondoabted*  value,  especnllj  in  chfldren,  in 
whrnn  the  anatomical  oonditions  render  its  use  possible.  It  maj  be 
a  valnable  ^applement  to  mirror  examinatkMis^  Killiao  has  advanced 
onf'  :^tep  further  widi  direct  bronchoscopy.  Under  ooeaine  anasthesia 
he  introdnces  a  straight  tube  into  a  bronchus.  Neoduftr  endeavored 
to  examine  deep-i>eated  portions  of  the  trachea  and  the  under  soi&oe 
of  the  [arynx  bj  introducing  mirrors  into  a  tnwheotomy  wound  when 
preHcnL  Better  results  are  obtained  bv  direct  tracheoscopy  with 
straight  tubes,  as  first  practised  bj  Schrotter,  and  espeoallj  bj  Pie- 
niiizek.  Killian  has  stUl  further  devdoped  the  method  and  m|^ied 
the  name  *'  bronchosoopia  inferior." 


Vocal  apparatus  in  a  vortkul  ^'ttton  of  the  larynx :  A,  ventrit^le  of  the  Inrynx ;  B,  TOCtl 
eordi;  <",  veiilrU-ulnr  biuid  ;  iJ.  saeculu.*  iiiryiiyiji;  E,  arytenoid  t:urtiln|,'e;  F,  cricoid  cartiUuMi: 
(J,  thyroid  ciirdloge:  H,  epiglottic  ;  A',  crieulhyixixd  Ugainvnt ;  /,,  thyrohyoid  membrane.    (ElliB.) 


kinking  upwunl.      In  lutth   cases  irportod  hv  Sclmiidt  and   Ref^liiiK! 
the  t-Dtrarice  tu  the  larvnx  wa^  consklerablv  ntustricteil.     Botli  ohiklreii 
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liifii  in  I  rV^  Qi«>ncfa.*  with  rjm^mis  •>t'  bnxicb)poeiixni)nn.  Tnic!ie<- 
otniny  :i;ui  :ii't  i>:trn  pt:rt3)rni*!«L 

(  •'iiiT'iiiui  'iinpiiraiifm  ot*  the  Lumix  L«  of  £ur  more  pncdcal  izn- 
p«»ranri*.  V.  BnuL*  nuuie  U)  obeervatixL?  op  to  lSS^-3.  Several 
mnpp  :uiv'  -inrt^  bi^Q  ailiifcil  tu  th«*?!e-  The  jrlottii  fc?  more  or  U?s** 
iX'fUuiwl  '•.;y  :i  rnui?ivei>^  nitrnibniae  becwwn  the  v*ycal  ei>nis  bejexn- 
niiKT  >n  ::r-nt  ami  Katiin?  behimi  with  -jl  halt'--m«j«xi-9haftpe«i  ziKugui. 
T  tw.irrl  'iiP  ;inrt^ni>r  h«>pler  the  thiekne?*?  L?  cijn^iiiieRibW  inenBiised  (15 
nun.  .  ^)  riiur  :i  rtiitii^al  Lncifrif>a  appeur*  wedife-dKiped.  It  aaajexteoiii 
'mrK  wiiYl  '»niy  :i  tew  millimennes  or  twi>-chini:?  the  length  olf  the  gloccitsw 
Tiip  inimint  '^t  tiinctioiial  di^tiirfaiiikce  b  ilirM?clT  proporciooaiSe  U>  the 
4i»'  )r'  riw  menibRUie^  or^  m«>re  ci.>rn>etlv,  uy  that  oi  the  lemaming 
'in#*ninijf. 

Airffiriinu-  td  r.  BnuLs.  thU  membRme  is  doe  to  iiLsiifficieiit  oblifeer* 
It 'inn  It'  "ill*  H^ir*rv..linfi«.'al  i'lt>iure  «>t*  the  upper  port  of  the  axi^-tobe 
u^*-r.ht^.i  .^^  R.irh.  Ho^F  ikr  HuoaHi^nmnn'y  aBt^ertioQ  that  the  cooditioa 
!>i  nil*  -t.  ;tim-«iTrrine  indammntorv  ppxH^s^seii  ls  ci>m?«.t,  b  beTomi  the 
iiit:i(.»'-  i.n,n':»*<ia**.  but  the  unitormity  of  coaditiMis  tltandwoiild  seem 
'11  niiii^TLri'  -^nie  *^rrr>r  in  <IeveI<>pmeat  a.s  the  primarv  caiee.  Zoriielle 
inil  ^•.iw'.rTitr  :uiv»*  •les«:ribei  a  membtune  abi:>ve  the  glottHw 

Fi.i. «. 


-U'.rrv^    1  Its  bUTTiifnl  mrflhee:  3. 
il-a::  *  ;i    ».  •.■u.4&L<.>n  t.^f  epwiottia  : 

-T. -.■.;,-.■  :r.  ■  -■  s'Jji     •   -.■.  :*  -  .  7::-:r:::L-* .  l--.  poirterior  liiw  of 

.ri_-'.  ..I-:-     J.,  ■.-'i;.':  .:il  r.  -^     i'J.  jrucnfs  b«!Cwi*«a  tiaclL«*«I 


TT«i:i=.ez:. —  7  •■:•-:.-•:   '■    •;'•-   :■:■•■  "'zv    '"  .';i-+:<  luis  ?>et?n  5Ucce»fiil 

1."  .:"■.■■_      .-..•-.      A"    :.:■>  '     n  ■;..v.    :h- •U:iphragm  urith 

:i  X-  ::'.  .•  _-:.■.  :■  .:■•.:  --  \-.v.  -:■.:■:.«;>  * .  • -.  ;  ■.:'.-':ii>:s*tu  I  oq  account 
•  ■:'  :..■  :■:«■'--  -  :'  :>-:>.  H  -'■.  •.-  •  ^  ■.:■.•*:  \\\ry.  .-^Uo^hI  to  resort 
to  '. -.r'-  J-  ".  ■  -  L-.l  \.  :..;  .-.  .y  :  ..  '  ,  •  -;•,,  V.  Br'::!-!  reoMnmeods 
a  i\\'.'.-  •:  :  i  '  ■.'.:''  -  '■-[:'::  :  -•  ;•:  "■.■•-■  :—!.>..  :-  my.  This  is  applies- 
M-.'   ::■    -•  ••  "•      T'-i-.s  '.'.'-z  ••■::'^x'\v.:\y  ivrr.:  v.«v«i  i-y  -::y.!.'U*  incUiony  and 
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he  considers  that  liin*njy^3t<jmy  la  only  ja.«tiiial)le  after  attempts  at  dila- 
tiitiou  have  pro  vet  l  iiselt»s.s,  e.specially  ti'mva  lurytigotoiny  dues  not  render 
subsecjuent  dilatatiou  unnecessary. 

MALFORMATIONS  OF  THE  TRACHEA. 

These  are  hardly  e\'er  >iibjeft^  uf  i^argical  interferenee.  Congenital 
fistula?  wOl  \}e  omitted  becaui^e  a  fiiuuti  trl*  the  neek  ending  in  the  trachea 
has  not  been  denioiLstrate<l  beyond  ipiesJtion.  CV)ng:ei]ital  fistnhe  of  the 
cesoiiliugiis  and  trachea  are  eoimidered  undrr  the  head  of  Malfurnratiuiis 
of  the  tKsophagns. 

In  a  case  of  congenital  ecabljard-traeheu  described  Ity  *Seliniidt,  cine 
tii  primary  malformation  of  ciiiiilage  witlutut  external  pressure,  trache- 
otomy was  followed  by  a  fatal  result. 

LAKYKGOOELE  AND  TEACHEOCELE  (AEROCELE). 

Although  the  im|R>rtanct*  of  inereaswl  expiratory  pre.ssure  in  the 
etiology,  and  esjKM^ially  in  tht*  growth  of  airn/ontaiiiing  cysts  connected 
with  the  interior  of  tlic  respiratory  tube  is  not  to  be  undervalued,  yet 
the  fact  that  true  aerocele  is  present  at  birth  will  justify  considering 
this  rare  affection  in  connection  with  congenital  mnl formations.  Petit 
in  1889  oolleetwl  the  eases  of  aerocele  refMirted  and  ff»und  41  observa- 
tions, many  of  whieh^  however,  especially  the  older  ones,  could  not 
withstand  sc^eutifie  critieisni. 

Etiology.— Aermde  may  Ix*  obaerved  at  any  time  of  life.  The 
condition  is  either  congenital  or  ac*|uirtxl.  The  congenital  variety, 
however,  does  not  bec*mie  nmnitVst  as  a  rule  until  hiter  in  life.  The 
bulging  of  tlie  wall  increases  with  repeated  or  sudden  marked  increase 
of  the  internal  pressure  (coughing,  crying),  and  a  |)a!]i«d>le  and  visible 
tumor  develops. 

Congenital  air-»^ysti5  are  shown  anatomicidly  to  be  hernia-like 
pouches  of  the  muc^vus  mcndirane,  and  are  linetl  therefore  with  cylin- 
drical or  fimbriated  epithelium.  They  usually  involve  the  side  of  the 
tube,  and  are  bilateral  or  unilateral.  IxKlderhose,  who  collected  8 
cases  in  ISH.'),  explains  the  anomaly,  as  does  lii'iundtt,  (irubcr,  and 
Ehlci-s,  as  an  error  of  animal  evolutirm.  The  condition  corresponds  to 
the  laryngeal  sac  normally  jiresent  in  the  gorilla  and  orangfjutiing. 
Mamlok  in  1899  increased  the  number  of  cases  reported  to  18.  All 
of  the  patient^s  were  males.  The  distended  laryngoeele  ventriciilaris 
(Virchow)  consists  either  of  an  irjtralarvngeid  air-tumor  only,  or  pro- 
trudes through  the  thyrohyoid  niendmine.  Mc<lian  laryng<tcele  has 
been  reported  by  Hutchinson  and  Mudetung,  an<l  was  considered  to  be 
congenit:d.  This  view,  however,  has  been  attacked  lieeause  the  siic- 
wall  was  found  to  Ik-  tulnm^ulftus.  It  has  been  demonstrated  by  Roki- 
tansky  that  tracheal  hernia  may  be  due  to  a  sac-like  tlistention  of 
muctius  glands,  sjiecimens  of  which  have  been  denionstratecl.  lleniia- 
like  bulging  of  the  mucous  membrane  due  to  congenital  defect  of  the 
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cartilage  1ms  alH<»  bn'ii  n^jwrrtwl.     The  varii'ly  t^ituate*!  in  the  aiitorior 

wall  was  fonncrly  i^u{>|)«>fi'4l  tif  Iw  an  inr«»niplHc  iuUTiial  ii>tuia  dut*  lo 
tlmlty  iiuitJii  (if  tliu  vistvral  UtUh.  (Ijusrhka.)  I^aU-nil  divertk'iiln  in 
the  lower  picctioii  of  the  trachea  were  foiiml  hy  C'hiari,  and  considered 
to  be  <liie  to  .HtiiK^niiimeniry  lironeliial  nuliiiu'iits.  Mudelung  ohji^ts 
to  the  tlie<try  tluit  airnysis  aiv  prr»Llin"Hl  hy  jK.'rfHniti«»n  t>f  nti  uleer  of 
the  wall,  ohiimirii^  that  iin<ler  ther^c  rin'iini>tan<'e*i  eni|»hy6eniu  would 
result.  In  tlie  autln>r'*s  u[>iiu<»n  this  ohjeL'ticiu  i^  valid.  The  same 
objeetiun  ajiplies  still  mure  as  regartU  the  tmnmatic  lesiout*  of  the  walL 
On  tlie  other  hand,  it  se<'ms  quite  platisilde  that  sjuirious  aer-tteele  tnny 
be  diH'  t<i  snh^titntiiHi  of  air  f*ir  the  rontents  uf  a  ru|itureil  j>entnudKial 
abscess.      Petit  tuiotes  an  cxauiplc  f»f  thin  ?:ort. 

Diagnosis. — The  diagnosis  is  ba^siil  u|M>n  the  prej^ence  of  a  tumor 
increasi'd  in  .^^ize  on  cfm^liing  or  with  uny  other  inerwise  of  iutrrnal 
pres>nre,  and  dimiidshiiitr  in  /vav  witli  externa]  pressure.  The  eliaoj^ 
of  vulinae  may  he  ass<K'iatitl  wtdi  a  variety  t4*  inurnnirs.  In  the  vn^e 
re[M>rtwl  by  Ledderho^^e  the  s«it  of  nj]>ture  in  the  tliyrohyoid  ni<'nd>raiie 
could  be  felt,  and  by  stopping  tiiis  with  the  Hn^er,  the  cy^t  was  pre* 
venttd  \hmi  <listendin^.  The  daiifj^'r  (ff  making  an  m^yv  In  diagnosis 
iti  greater  with  air-eysts  uf  the  tnn-hea.  The  tyin|Minttie  tone  o%-er  the 
tnmo'r  is  justly  eonsidentl  a  deecjMive  sign  by  S'hrr>tler  Ijet-anse  of 
the  proxinnty  of  tlie  traeliea  and  the  a|>ex  (»f  the  lung.  Absolute  in- 
fonnatiun  can  be  Mlitaineil  only  by  Hnding  air  on  jninetnre  or  inot!i«ioD, 
or  denionstniting  a  eornnninic^sition  with  the  respinitHry  {nl>e  at  the 
opemtitm.  Vascular  g<ntre  offers  the  widest  rtpportunity  f<ir  error  in 
diagnosis,  for  it  is  %vell  known  that  they  may  vary  extremely  and 
rapidly  in  size  with  variations  in  lutnithonieie  pressure. 

Symptoms.^^Nfany  of  tlie  iiir-tuniors  ileserilKHl  are  incidental  oojw 
ditions  that  procluee  no  symptums,  at  least  none  that  nix'e>sitate  inter- 
ferenee.  Others  annuy  the  patient  on  aeeonnt  of  tlieir  nipid  gro\%tli 
or  produce  dyspnreii  by  pressing  tm  the  larynx  and  traebcji.  Tlieir 
removal  is  then  indicated.  In  Bt*nda's  casi'  sudden  distention  of  tlie 
sac  was  fHlluvvml  by  <Ieath  frctm  snffbeation. 

Treatment. — Of  tlie  various  metlnMls  i-tf"  treatment,  ojierative  inter* 
ferenee  seems  Ui  be  the  only  rational  srtep.  Incision  and  excision  of 
the  eyst^  t*l<tsure  of  the  eommunic;ition  with  sutures  or  ligation  of  the 
pednncle  of  the  cyst,  may  result  in  cure,  as  shown  by  the  exi>erienee 
of  Liicke,  Banicz,  and  others.  Drainag»^  of  the  external  M'ound  ii<  to 
l)e  rcH'onnuendeil  so  as  to  prevent  emphysema.  If  the  eyst  eontejits 
are  suppurating,  tbec;ivity  should  be  paekitl  as  reet»rnmendeil  l>y  Made- 
lung.  In  the  case  openitcil  uiK>n  by  Liicke,  Lethlerbttse  sucLVtssfuHy 
excised  the  inner  ventricular  sac  after  jtrcliminary  laryngfitomy.  This 
was  done  four  an<l  a  half  years  latt  r  (in  aef-Hunl  of  d;niger  <if  suU'oca- 
tion.  In  cjises  ai*  internal  laryngiH-i-h'  Mamlok  recommends  remov^ 
of  the  upper  ^vall  by  means  of  a  double  eiirettc. 


CHAPTER   V 

INJURIES  OF  THE  LARYKX  AND  TRACHEA. 

CONCUSSION  OF  TKE  LAETNS. 

Lister  first  called  attentiou  to  the  fact  that  m^vere  dyspncea,  uncon- 

SfiuiisiK'^^s,  nr  evt'U  .>iiul(leTi  death  rniiv  fVillow  Iraiitiui  of  tbc»  larynx  witli- 
oiit  prrMjiicJiig  marked  aiiatouiieal  uiteration. 

Treatment.— 'T be  trt^tment  of  eoncusfiion  of  the  larynx  need  not 
be  con.sideriiL  In  tl»r  iinHvidua!  ea^ie,  if  aid  is  not  t^iven  too  late,  tbc 
neees-sary  Btep?i  are  iinlieated  liy  t!ie  life-eiidau^L-riiig  syni|itonif<i  (artifieiid 
respimtioij,  tracheotomy,  iniale|>tiea).  Whether  thtsf^  efforts  will  have 
bi^*n  dirt?cted  against  the  results  uf  eoneussion  of  the  larynx  or  not  sub- 
sequent con.siderati<m  alone  will  decide. 

CONTUSIONS  OF  THE  LARYWX. 

Contusions  of  the  larynx  are  prodiicetl  by  the  same  forees  that  ^vill  lie 
considered  in  connection  with  fractures.  Tlie  intensity  is  not  snilieient 
to  pHKlnce  a  fraetuix^,  or  the  eonsistenee  of  the  cartilage  (great  elas- 
ticity, absence  of  calcification)  prevents  such  an  aecideiit.  The  sub- 
jective signs  are  similar  to  thnse  of  fracture.  Objwtively  there  is 
absence  (jf  typieal  fmcturc  Hymptoms.  Laryngosenpic  exan^iuation 
may  show"  ccchymosis  or  even  hieniatfihia  with  (cilema  of  the  niucuus 
mendvnuic  and  impaired  motility  of  the  \'oeal  cords,  Ilopmaun  was 
abie  to  collect  only  half  a  dozen  ifbservatiims.  (Pacard's  ease  was 
not  mentioned,  neither  was  a  case  of  Robinson\s  quoted  by  Fischer.) 
Liihet-Barbon,  on  the  nthcr  hand,  claims  that  contusions  are  common, 
but  he  d<K>s  nt>t  separate  these  shar[>ly  enough  fnmi  fractures. 

Prognosis. — The  iimgnosis  of  uuconqili edited  cjises  is  favomlile. 
Recover^'  usually  takes  place  rapidly*  but  altcnitions  of  the  voice, 
amounting  even  to  complete  ajihonia,  may  persist  for  weeks.  SchnHter 
re[)f>rt.s  one  ease  of  perJehnn<lric  abscess. 

Treatment.'— The  treatment  consists  in  rest  and  the  use  of  ItKcal 
antiph logistics.  ListonV  case  probably  belonged  to  this  group  of 
injuries  and  showal  that  at  times  tracheotomy  may  be  uecessarj'. 


DISLOCATION  OF  THE  LARYNOEAL  CARTILAGES. 

Uiiconiplicatcil  traumatic  dislocation  of  the  aryleufiiil  cartilage  has 
not  yet  been  repoited.  Hopmann  observetl  one  case  in  which  there 
was  simnltan<^>ns  rupture  of  the  vocal  cord.  Tlie  larynx  had  struck 
on  the  edge  of  a  table.     Diagnostically  all  of  these  cases  belong  to  the 
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]ar\*ng(>logist.  Secondary  disturbances  of  respiration  may  develop 
which  ntHx^sssitate  surgical  interference  (thyroidotomy  in  HopmaDn's 
cas(^). 

Dislocation  or  subluxation  of  the  cricothyroid  articulation  (habitual 
dislocation)  may  be  due  t(»  a  relaxed  condition  of  the  capsule  or  to 
muscular  action  (deep  inspiration,  sudden  nodding  of  the  head,  vomit- 
ing). The  symptoms  an»  jwin  at  the  moment  of  occurrence,  anxiety, 
and  even  acute  attacks  of  dyspnoea.  According  to  Brown,  it  is  ea^y 
to  reduce  the  dislocaticm  by  pressure  or  by  swallowing. 

INJURIES  TO  THE  LABTNX  AND  TRACHEA  DUE  TO  MUSCUIiAB 
ACTION    OR    TO    ABNORMALLY    INCREASED    EXPIRATORY 

PRESSURE. 

These  injuries  are  rare.  Kujiture  of  vessels  with  ecchymoeis  or 
external  hcmorrhiige,  rupture  of  the  voad  cords  or  of  individual 
muscles  such  jis  follows  severe  stnuning  of  the  voice  or  distressing 
attacks  of  coughing,  are  of  laryngological  interest  specifically.  How- 
ever, coughing,  or  straining  at  childbirth,  etc.,  have  l>een  followed  by 
fracture  (►f  the  larynx  and  trachea.  In  some  cases  ])athological  changes 
of  the  wall  (tuln^rculosis)  have  been  mentioned  as  predisposing  elements. 

FRACTURE  OF  THE  LARYNX  AND  TRACHEA. 

Fracture  of  the  Larynx. — Until  quite  recently  the  views  on 
fracture  of  the  larynx  were  based  on  the  work  of  Gurlt  and  Fischer. 

Hopmann  collected  in  all  145  (?ases  (75  by  Fischer).  Of  122 
fractures,  of  which  the  cause  is  given,  84  were  due  to  accident,  36  to 
suicidal  attempts  or  violence,  and  2  were  produced  by  violent  coughing 
and  blowing.  Of  82  cases  collected  sin(?e  Gurlt's  work,  there  are  only 
20  due  to  intentional  maltreatment  and  63  due  to  accident.  The 
active  forces  produced  either  latend  compression  of  the  larynx  or 
anteroposti'rior  flattening  agsiinst  the  vertebral  column.  The  applied 
fon^  almost  always  affects  the  larynx  directly.  In  rare  cases,  however, 
indirect  fractures  have  been  observed  to  Iw  prcKluced  by  the  fidling  of 
heavy  weiirhts  onto  the  head.  (Hoffmann.)  Incidental  causes  are  falls 
agtiinst  some  object,  kicks,  etc.  Violence  refers  to  strangling  with  the 
hand  or  a  cord.  Fracture  of  the  larviix  is  uncommon  after  hanging, 
according  to  (Jiirlt  and  Fis<'lier.  Rerner  found  1  case  of  fracture  out 
of  *2()1  casrs  examined,  whereas  Hofiniann  and  Lesser  collected  16 
Ciises  of  fracture  of  tlie  larviix  (nit  of  50  cases  of  suicidal  han^ng. 
As  far  as  tlie  sexual  distril>uti(»n  is  (M»ncerue<l,  males  predominate  in 
the  statistics  (.') I  men  and  '2*J  woiu<'U  in  Fisclier's  statistics;  whereas 
in  Holl'inann's  recent  cases  there  wrrc  (14  men  and  1)  women).  Of  ,5-4 
of  llotl'niaun's  ca>es,  1  ca<c  was  between  one  and  eleven  years  of  age, 
J)  between  eleven  au<l  tw<'nty  year>,  10  Ix'twecn  twenty-one  and  thirtv 
years,  1  .'>  hctwccn  thirty-<»nc  au<l  forty  years.  1»  l)etween  forty-one  and 
fifty  y<'ars,  7  l>ctwccn  titty-nnc  ami  sixty  years,  and  •\  between  sixty-one 
and  seventy  years.      Fischer  reports  'M  cases  of  fracture  between  one 
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and  thirty  ywirs,  4  of  these  were  in  children  between  one  and  nine 
yeiirH  ;  and  Hunt  re^wrts  5  cases  in  childrt^n  between  one  and  four 
years.  Althou^li  coineideneo  may  play  a  ennsiderable  part  in  statistics 
so  difficult  tf>  collect,  yet  the  al>ove  factrt  seeui  to  indiratc  that  the 
ektiticity  of*  the  larynx  of  a  child  does  not  render  it  exempt  from 
fracture,  and  that  it  is  not  justifial>le  to  conclude  that  fmetnre  of  the 
larj'DX  is  more  common  in  old  age  because  of  the  incrca.'se*]  friability. 


Fig.  4e. 


Fia.  47. 


Median  fracture  of  cricoid. 


Lateral  fracture  of  thyroid  and  tricoJd. 


Anatomy.^ — Single  fractures  of  the  thymid  are  most  common,  then 
follow  multiple  fractures;  all  other  varieties  are  rare.  Of  124  cases 
of  fmcture,  63  were  of  the  thynml  cartilage,  17  of  the  cnc<jid  e;irtilii|^e, 
1  of  the  arytenoid  eaiiitage,  and  4.'.i  of  sevend  cartilaje^es  or  tVueturcs 
of  the  byotd  ami  larynx.  (Hopmann.)  Fracture  i>f  the  thyn>i<l 
cartilage  is  usually  vertiaib  in  or  near  the  middle  lini>,  esjieeially  when 
it  is  prtKlncetl  by  lateral  pressure.  The  forties  a]i]>licd  directly  tt>  the 
front  produce  more  c<»mj>1iciitetl  types  of  fracture, — Ifiugitudiual,  diago- 
nal^ transverse,  ct>muiinutetl. 

Scpiratiun  of  the  nppi^r  cornu,  which  according  to  }x)st-niorteni 
examinations  must  lye  considered  quite  coTumon,  (requently  escapes 
diagnosis  during  life.     The  cricoid  cartilage  breaks  at  the  side,  and 
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moro  f>fton  on  lw>th  .skli's  at  the  .siiiue  thiu*.  A  .singlf  hrx'ak  in  the 
m*Hlian  lint*  is^  mre.  Fi*ia"tiire  of  i\w  ImmIv  hiii*  Ix'cti  rt'jHirti^^l  twie**. 
The  urytcrntid  cartilagt's  art-  nnt  intViMjiii-ntly  involvHl  in  t'rac'turf!* 
VkXwvi'  sovi-nil  t^rtihigtis  arc  broken.  It  is  as  yet  (imihtiiil  whether 
fraetnre  of  the.^c  iJooe  ever  iHTCiin*.  Di^ltMtitiou  may  be  alweiit.  The 
fmLfinents,  however,  are  a|)t  to  override  or  are  pullet]  a|»{irtt  or  are 
(lislmiitetl  iijuartl  into  the  linnetu  The  s«ift  [xirLs  njiiy  or  nmy  nf»t  Ik? 
lacerated.  At  times  the  ]»eriehondriiini  reiiutins  intaet  on  one  side,  hut 
is  usually  torn,  as  is  also  the  raucous  rnetnbnine  {es[KviaIly  in  comnii- 
nuteil  fnietiires).  The  hicvnition  may  involve  llieninselesof  tjje  Inrvixx, 
the  ViKMil  cords,  the  membranous  portion  of  the  wall  and  j(»int«,  and  ia 


Fig.  48, 


Fig.  49. 


tfediitn  fiiiure  of  thyroid. 


Median  fracture  of  thyr»jid  and  cricoid. 


indivitliial  ciises  may  o]x*n  the  resophagiis.  Hcniorrliage  of  varying 
intensity  may  take  place  into  tire  interior  of  the  larynx  or  into  the 
Hirn'oitnding  tissues.  The  bleetliirg  as  well  ns  fedema  is  a  eonstant 
fc^itiriv  «»f  the  elinieal  picture.  The  eonrplieations  involve  either  the 
iiu mediate  neighborhuud,  such  as  happens  with  extental  wftunds  (horse 
kiek),  fi'acture  of  the  hyoid  Iwiins  the  lower  ]i\\\\  or  the  trachea,  and 
injuries  to  vessels  and  uenes  ;  or  tliey  may  alfeet  more  iliT^tmrt  structures 
(fractures  of  the  skull ^  ehest,  shoulcler-girdle). 

Symptoms. — Although  there  are  urnIimhttHl  cases  (tf  fracture  ^^f  the 
Lir-^'ux  that  produce  no  characteristic  symptoms,  the  rule  is  that  imme- 
diately after  the  iirjuiy  tlrere  develops  a  series  of  syni[>t«uns  iif  varying 
severity  and  typical  local  signs  that  indicate  the  nature  4if  the  iujuiy. 
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UneonsriougncKs  i.s  frwiUt'titly  thv  iinrmiliatf*  result  of  the  injury, 
Hopmanii  cousklers  that  thi;*  is  reflex,  at  least  in  the  cases  of  fracture 
prtKltioal  hy  strangulation  (^cMnunutin  laiyn^is).  (Vniirhing  is  also  a 
]iriniarv  symptom,  and  tSie  sputum  is  apt  tu  he  hloiMly.  Coujtjhin^, 
tivvallowiiijtr,  and  talking  are  extremely  jitu'uful.  There  may  be  com- 
plete aphuDia  or  the  voice  is  at  least  harslt.  The  interfei-enee  with 
respinition  may  bt»  eonsiderable  from  the  het^innin^^  or  later  on  bceomes 
alarniiti'T.  There  will  Ije  stridor,  the  iiwv  iM'eomes  cyanotie,  attacks 
of  arixiety  and  suffiM-ation  (.>ccurj  the  pulse  liecimies  sniall,  and  the 
skin  cold  and  4'4>verwi  witli  jM"i"s]iinuiou.  The  increasing  dysj>no'a  is 
caused  by  eifusi<ui  uf  blLHxl  and  ledenia  of  the  mueous  menibmnc.  In 
other  eases  it  is  due  to  primarily  or  seenmlarily  dishK'atiil  frnju^neuts,  f>r 
to  emphysema  cd*  the  tissues.  The  latter  cr>ntlilion  is  of  great  sym)>- 
tnmatie  imjKjrtatiee,  iWr  it  indicates  injury  to  the  rnncous  membrane. 
It  spreads  rapidly  to  llie  iieiglihoring  regions  and  in  individual  eases 
may  inv(dve  the  entire  overlying  skin.  This  emphysema  Ix^fmies 
dangerous  when  it  invfjlves  the  mediastinum,  the  pleura,  or  the  inter- 
stitial tissue  of  the  lungs.  Its  thnelopment  is  favoreil  hy  the  stenosis 
present,  and  es|>e>ciaily  by  coughing,  as  enijthasize<l  by  Hopmann, 
wliieh  increases  tlie  pn:*ssiire  physitihigically  in  the  respiratory  tube 
with  each  attack. 

Of  fracture  symptoms  in  a  more  restrieteil  sense  of  the  wonl,  de- 
formity is  first  ti>  be  noticed.  This  a]»pears  as  a  Hatti-ning  or  widening 
in  the  thyroid  region  :  the  prominent  ends  may  be  felt  through  the  skin 
or  gaps  discovered  between  the  fragments.  Abnormid  ntobilit}'  may 
be  retHignizeil  eitlser  liy  moving  the  fnignients  tip  and  down  or  from 
side  to  8i(k\  Crepitation  is  rarely  absent,  but  must  be  ditlerciitiate^l,  as 
piinted  out  by  (Jurlt,  from  the  grating  produced  by  moving  a  normal 
larynx  and  pressing  it  against  the  vertt^liral  column.  In  incomplete 
fractures  extending  back  ward  and  wlten  the  fragments  urv  far  apart 
crepitus  is  absent.  Murked  iuHammatory  <etlema  of  tlie  external  >ul't 
parts,  and  especially  marked  emphysema,  may  render  it  impi>s«?ible  to 
obtain  |>ositive  objective  signs  of  fracture. 

Diagnosis. — The  hir\'ngos(Mipi{^  conditions  have  been  re[Mirte<l  in 
about  a  df»zen  cases.  At  first  there  are  o'dema  imd  extravasation  of 
blood,  which  when  circumseriljed  may  be  suirir'iently  diaguosii<",  ijut 
when  ext(*nsive  may  prevent  viewing  the  interior  of  the  larynx.  In 
many  eases  examination  with  a  mirn>r  is  n^nderwl  imp(»s^ibie  by  the 
severity  of  the  initial  syniptonis.  Kxperience  would  tend  to  show 
that  examination  with  the  mirror  is  of  more  vahie  in  observing  the 
<HUii'se  and  in  rei'iiguizing  some  of  the  complications  and  subsc^pient 
OfaiditionK  than  for  primary  diagnosis  (dislocation  of  the  ar)  tcnoid 
cartilages,  rupture  of  the  v*K*al  c<irds).  The  diagnosis  in  the  majority 
of  cases  can  easily  Uc  made  from  the  liistory  and  the  symptoms.  Even 
fnietnre  of  the  cricoi<l  cartilage,  wliich,  ac^cctrding  to  Fischer,  is^  as  a 
rule,  discovered  on  the  autopsy  table,  has  iieeii  ri^pcjitedly  diagnosticated 
ante  mortem.  Fnietures  of  the  comu,  however,  arc  frequently  not 
detected.     At  times  severe  compliciiting  injuries  of  the  chest  or  skull 
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may  oaw^  fractures  of  the  larynx  to  be  overlooked,  with  disastrous 
results.  AVheu  the  severity  of  the  local  and  general  symptoms  (swell- 
iujr,  emphysema,  dyspncea)  renders  an  accurate  diagnosis  impossible  at 
the  time,  the  condition  is  such  that  detailed  information  is  of  secondarj- 
j>ractical  significance,  because  the  symptoms  themselves  demand  imme- 
diate treatment.  It  is  far  more  important  to  make  a  correct  diagnosis 
in  cases  in  which  there  are  at  first  no  urgent  symptoms,  because  expe- 
rience shows  that  attacks  of  suifocation  may  arise  suddenly  (for  instance, 
following  displacement  of  a  fragment). 

Prognosis. — At  the  present  time  the  prognosis  of  fractures  of  the 
larynx  is  far  more  favorable  than  it  was  twenty  years  ago.  The 
statistics  of  Hopmann,  as  comjxired  with  those  of  Fischer,  show  a 
diminution  in  the  mortality  from  39  to  37  per  cent.,  and  when  4  cases 
of  murder  are  excluded,  to  33  per  cent.  The  highest  mortality,  of 
course,  is  in  comminuted  fractures,  64  \i&c  cent. ;  whereas  fracture  of 
the  cricoid  cartilage,  invariably  fatiil  according  to  Fischer,  now  shows 
71  per  cent,  oi  recoveries.  It  will  be  of  interest  to  quote  in  this  con- 
nection Hopmann's  figures  : 


Cases  up  to  1879. 


Caws  since  1879. 


Number.    Recoveries. 


Thyroid  alone 
Cricoid  alone    . 
Arytenoid  alone 
Several      .    .    . 
Larynx      .    .    . 


29 
11 

2l' 
14 

75 


10 


1 
5 

16 


Deaths.     Number.  Recoveries.  ''  Deaths. 


19 
11 

20* 
9 


59 


34 

7 

1 

22 

6 


27 
5 
1 
8 
3 


44 


7 
2 

14 
S 


This  improvement  in  the  prognosis  is  explained  in  part  by  the 
manner  in  which  the  older  liteniture  was  collected  (legal  records  which 
exaggenitwl  the  severity  of  the  prognosis),  but  it  is  largely  due  to  the 
early  recognition  and  l)etter  treatment  of  the  later  cases. 

The  course  of  fatal  ca.ses  may  var\'  considerably.  Death  may  take 
place  iinniodiately  or  after  .several  hours,  or  suffcx'fltion  may  occur  in 
the  eoursc  of  the  next  few  days,  and  may  he  due  to  aspinition  of  blood, 
anU'iua,  dislocated  fra<j:nicnt.s  or  incdia.stinal  eniphy.<enia.  At.  times 
fatal  (lyspiupa  may  develop  more  or  less  su(Monly,  the  patient  having: 
Ix'cn  previously  comparatively  comffntable  (secondary  hemorrhage, 
sudden  n«<lcma,  or  dislocation  of  the  cartilair<').  After  these  primary 
dan^rcrs  have  been  overcome,  the  followinjr  conditions  endanger  the  life 
of  the  patient  in  the  snhsecjuent  course  of  the  disease:  i)erichondritis, 
purulent  inliltnition,  and  aspirati(»n  ]>neumonia. 

I'nion  takes  place  either  with  the  formation  of  a  callus  or  it  may  be 
tihrou-.  The  later  disturhances  mainly  consist  in  permanent  constric- 
tion of  the  lumen  of  the  larynx  by  scar-tissne  or  by  (H.-^located  frag- 
ments.   Tlie-ic  stcno.'ies  are  often  very  [)ersi.stent,  so  that  the  patient 
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may  hiy  coiuknimt'd  to  lifc-lonp  wejirinfj  of  a  winula.  On  the  other 
biiud^  slight  tnictuiX'.s,  espeeiiilly  of  the  thyroid,  may  heal  without  tresit- 
meiit.     This  .sometimt»s  ha[)pt^ns  even  in  more  e*>ni|>lieateil  fraetiires?. 

Treatment,— Til e  first  prim-iple  in  trtiiting  fnietures  of  the  Inryjix 
is^  to  maintain  free  [lassagc  of  air  to  the  hni^js.  Wiien  dyspntea  is 
present  or  when  t*uffowition  is  imminent,  traehecttomj  is  to  be  jxr- 
formed  immedi:itely  without  waitinij  for  a  fresli  attaek  of  dyhpno-a^ 
l>eeause  when  this  is  done  death  may  jirwinh*  tlie  iiitt  ntleil  openition. 
When  tlyspnrea  is  ahsent,  it  is  more  dittieult  to  dt-ridt'  \\hat  to  do. 
The  atithor  aeeepts  tlie  indieations  empliasizeil  by  Ilopniannj  who 
recommends  prophylaetic  tracheotomy  when  emphysema  develops, 
when  eonnniinitetl  fnietiire  wxists,  or  when  tiiere  is  e(nisideruble 
njoljility  of  the  iVu|j:meiits.  >Vhen  all  of  these  symptoms  are  absent, 
in  a  hospitid,  for  instance^  where  the  injured  individual  is  under  eon- 
8tant  medical  obs^^rvatioii  and  the  traeheotomy  ease  is  at  hand,  it  is 
justifiable  to  wait.  In  praetiw,  liowever,  ont-^ide  of  the  clinic, 
Hiiter's  dictum  still  a|>idies  :  Traeheotomy  is  to  be  jHTfoniud  in  eveiy 
case  of  fracture  of  the  larj-nx  as  s(Hm  as  tlie  diagntjsis  is  made.  The 
Rjoner  tpaeheotomy  is  perfbrmwl,  the  easier  it  is  and  the  less  the  danger. 
Later  it  noay  l>e  very  djftieult  on  account  of  infiltration  of  the  sf>ft  parts, 
distention  r»f  the  veins,  and  emphysema.  AVhcn  emphysema  o{  the 
mediastinum  or  the  pleura  is  wetl  develo[)cd,  traehtotomy  is  useless, 
whereas  it  may  prt^vent  these  conditions  if  |)erfbrrmHl  at  the  right  time. 
The  8urge<in-s  duty  does  not  cease  after  ojK'ning  the  tnichea.  Some- 
times considerable  hemorrhage  occurs  into  the  trachea.  This  will  be 
consideivd  more  in  detail  in  connection  with  injuries  to  the  hirtnix. 

Of  the  measures  that  treat  the  inieture  directly,  only  those  recom- 
men{le<l  l>y  M'agner  will  be  mentionetl.  Tliese  serve  the  purjKise  of 
rendering  the  fracture  aseptic  and  keeping  it  so,  of  preventing  sec- 
ondary hemorrhage,  and  of  guarding  against  sabserpifnt  stenosis.  Wag- 
ner aiivises  <livisioii  of  the  larynx  in  the  metlian  line  afVer  packing  the 
trachea  and  s<.'parating  the  two  halves.  The  entire  lumen  may  then  l>e 
fillwl  with  iodoform  gauze.  After  the  ])rimary  dangtT  has  ]>assed  the 
thyroid  cartilage  may  be  sect^tndarily  sutured.  When  this  is  not  possi- 
ble or  prirtluces  stenosis,  the  loose  piece  of  cartilage  shoidd  be  excised. 
Mikulicz  recommends  the  use  of  a  glass  e^iinda  instcjid  of  packing. 
Until  surgical  aid  may  l>e  had  it  is  advisable  to  keep  the  patient  cjuiet 
and  prevent  coughing  as  nmch  as  possible,  so  as  to  avoid  emjihysema. 
For  this  puqiose  Hopmann  recommends  opium  and  co*^ine  or  injec- 
tions of  morphine  in  tlie  vicinity  of  the  seat  of  injur\\ 

Fractnre  of  the  Trachea. — The  frequency  of  fracture  of  the 
trachea  is  about  one-third  of  those  of  the  larynx.  Brigel  colk>cte<l  Ji3 
eases  in  1895^  and  Hopmann  was  able  to  add  I'J  m<ire  to  these 
(5  cases  of  injury  to  the  bronchi  in  Hopmann^s  statistics  are  not  in- 
ehukMl).  The  etiological  iaetors  arc  iu  tlie  main  those  tliat  have  been 
considered  in  eonneetion  with  fracture  of  the  larynx.  In  a  certain 
group  of  cases  overstretching  of  the  trachea  is  found  to  l>e  the  cause. 
Compression  of  the  upper  part  of  the  chest  may  produce  fractures  low 
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dnwn,  and  fttrce  aitplit'd  iViHu  within  uutwanl  leads  to  rupture  by 
.suddenly  increa.-ini;  the  intratraelR'al  pre-ssure.  Violent  ofuigbing  or 
cxpl(isi«»n  of  ]niwdiT  in  tlit-  niuutli  luigltt  lie  luent'umed  in  this  eonnee- 
ttoJi.  A  lurge  [►erceutage  of  ehiidreii  aix;  affeeted  1 13  case:*),  which  is 
not  the  t-ase  with  fraetinvs^  of  the  larynx.  In  inure  than  a  third  of  the 
«Lses  (17)  the  fraeture  of  the  trac*liea  was  a.ssociiiteiI  with  fraeture  of  the 
larvnx,  with  or  without  involvenietit  of  the  hytJid  Ix>ne.  CVnuplieating 
injuries  may  involve  the  ribs  <tr  the  sternum  (HI  e^ises),  or  there*  may 
be  penetniting  wounds,  eoutnsions,  and  laeeratifui?  of  the  le^uphagUff, 
and  injuries  to  the  cervical  nerves.  In  the  majority  of  the  case^  the 
sepiiration  is  complete  and  transverse  ;  the  injury  is  mrely  a  fissure. 
One  is  tiictst  liki  ly  in  meet  this  tujurv  imuieiliatLly  Ix-luw  tht^^  lar\'nx,  or 
in  the  region  of  the  l)ifuixiitiuu,  fuic  hr<niehus  being  torn  otf.  Diag:- 
onal  fractures  have  bin-n  found  less  frtHjuently,  and  longitudinal  rupt- 
ures are  still  more  oimnion*  Tlie  latter  may  involve  almc»st  half  the 
length  (if  the  trachea.  When  transverse  se{)ardti(»n  has  taken  place, 
the  ends  may  Ik'  sevend  eenliinetres  ajxirt,  the  lower  one  being  pushetl 
to  one  side.  With  longitudinal  tears,  the  eartilage  is  pressed  into  the 
lumen.  A  case  of  I  bigg's  is  auatomiadly  peculiar.  Then?  was  an 
intussusception  of  the  third  into  the  secoutl  tracheal  cartilage,  following 
violent  muscular  action. 

Symptoms. — ^The  sAniptoms  even  in  non-com  plicated  cases  var\"  little 
from  those  of  fracture  t jf  the  lar^^nx.  Pain  is  felt  aWive  or  behind  the 
manubrium  sterni.  Breathing  is  gurgling  and  tnicheal  rAles  can  be 
hearil.  DysjiiKca  and  em[»hyseina  are  tlie  chief  signs,  the  latter  Ix'ing 
first  deep-st^ated  and  gradually  extending  to  the  surface.  The  ekissic^il 
signs  of  fracture,  abnormal  mobility  and  crepitus,  have  never  been 
demonstrated  Iwcause  emphysema  makes  it  impossible  to  [ndpate  the 
seat  of  injury. 

Diagnosis.' — The  tliagnosis  consists  chiefly  in  determining  that  the 
larynx  is  intact,  in  the  prt_'sence  of  symptoms  that  oblige  one  to  assnnie 
injury  t«  the  respiratory  tube.  Aside  from  the  history,  the  Jocalii^itir>ii 
of  the  ]»ain  will  at  times  give  consideraljle  aid  in  determining  the  seat 
of  ry|»ture. 

Prognosis. — The  prognosis  of  fracture  of  the  trachea  is  unfavorable. 
In  fractures  of  the  trachea  ahme  the  mortality  is  57  per  cent,  (12 
rec.'overies,  16  deaths);  in  those  complicated  with  fractmre  of  the 
larynx,  70.B  per  cent,  fcuretl  5,  die<l  1  2).  Of  tliose  of  the  first  variety 
that  recovered,  11  had  n<i  tracheotomy.  Of  the  larvngotnichenl  fract- 
ures, 4  recovered  with  tnichcotomy  and  1  without.  In  cases  that  pr«>- 
gressed  favorably  the  emphysema  diminishe<l  after  the  third  dav. 
After  recovery,  which  took  place  in  the  uncompticiited  castas  between 
ten  days  and  six  weeks  after  the  injury,  there  renun'ned  sensitiveness  to 
pressure,  a  tendency  to  ccjugh,  and  some  dyspntwi.  A  sinus,  due  to 
necrt>6i8  of  cartilage  and  slight  stenosis,  was  obser\"ed  in  a  case  men- 
tioned  by  Kfister.  In  the  fatid  cases  the  time  at  which  death  tiikes  plaoe 
varies  as  in  fractures  of  the  larynx.  In  these  cases  death  is  sometimes 
doe  to  sufibcation.     Other  causes  of  dciith  are  brouchopneumouia  and 


wouyns  of  the  LAniwx  axd  TiiArni-: 


157 


peril  »riit inn  of  the  inuoniuiute  artery  by  an  abscess  foruiiiig  at  tbe  scat 
of  i'nu.*tiir('. 

TreatiDeiit. — The  siitue  priueiples  apply  in  the  treatnieut  of  laryngfi- 
traolieal  fractures  as  in  wiset^  of  fraetiires  ui'  the  htrynx.  When  tlie 
trui'hea  alone  is  fraeturtnl,  exjieelatit  treatment  nuiy  l>e  followetl  (res(» 
fixation  of  the  head,  iee)  as  long  a.s  tlangertms  !^yinpt<iius  aw  intt 
present*  Tlii**  might  apply  to  those  eases  that  are  several  days  okl 
before  they  come  for  trmtment  or  where  an  early  diagnosis  haw  not 
been  possible  on  aeeount  of  insufficient  t^videnee.  It  sei-nis  dangemus 
iu  spite  of  all  statistics  to  act  otluTwise  than  in  ease  of  fn^-ture  i>f  the 
hinox  alter  a  j>os{tive  ciiagnosis  has  been  made*  It  is  not  p(*ssible  to 
know  whetlier  and  how  rajjidly  eni[iliysen)a  is  going  to  develop.  If  it 
is  i)0ssible  to  ex|^^se  the  seat  of  fnielure  throrigh  an  incision,  this  latter 
symptom  may  disappear  without  the  introdiK^tion  of  a  eanida»  provided 
tlie  ruptnre  is  not  extensive.  Care  slumlil  he  taken  to  see  that  the  air 
coming  from  the  tracheal  wiMind  e.seaix's  externally.  Complete  trans- 
verse separatifjn  of  the  traehea  will  be  considered  in  connection  with 
wounds  of  the  tracliea. 


WOiraDS  OF  THE  LARYNX  AND  TRACHEA. 

Gunshot- wounds,- — (.jtinshot-wc*nnds  are  practically  oidy  a  sfveeial 
class  oi*  eoniplieated  fractures.  The  material  which  use  has  been  made 
of  is  in  large  part  from  the  great  wars,  for  gunsiiot-wounds  of  tlie 
larynx  and  trachea  arc  rnw  in  times  of  peace.  They  are,  however, 
very  uncommon  in  time  of  war  com|)are<l  with  the  total  number 
of  injuries.  Witte  calcnilated  from  the  statisti<'s  of  the  wars  in  the 
second  lialf  i>i'  the  last  ceulnry  that  injuries  to  the  laiynx  and  fniehea 
coustitutcil  0.04  to  0.05  j>cr  cent,  of  all  injuries.  In  the  American 
War  of  the  Rebellion,  of  235,585  gunshot-wounds  82  were  *if  the 
larynx  or  of  the  traehea  (0,0,35  jxt  cent.).  The  statistics  of  the  German 
army  ia  the  war  of  1870-71  show  only  61  w<»uih1s  «»{'  the  larytix  and 
trachesi — K  t'.,  O.OO  [XT  cent* — out  of  i)9,5()fj  wounded  that  eatiie  to 
treiitinent*  Of  these,  55  were  gunshot-wounds,  4  due  to  shell-splin- 
ters, 1  incisetl  and  1  stall- wound.  There  will  be  found  simply  a 
hole  in  the  tliyroid  ctu'tilage,  or  miire  frequently  comminuted  fractures, 
laceration  id"  tlie  v^ical  cords  ami  epiglottis.  (ioiig*'<l-out  wounds  are 
the  result  of  a  jiroje<*tile  te^iring  out  pieces  from  the  suHlice  of  the 
cartilage  without  o|ML^ning  up  the  lumen.  Several  cases  of  gunshot- 
woiuids  of  the  thyrc»id  cartilage  without  injury  to  the  skin  are  on 
nvord.  Of  course,  the  piv*je<'tile  may  [produce  a  variety  eif  injuries  in 
its  roirrse  { vessels,  nerves,  o^si»phagus — the  latter  is  fref]U(*ntly  opencnl) 
befort*  it  leaves  the  iMnly  or  is  arrested.  The  ball  has  been  fouud 
repeatedly  iu  the  larynx,  and  has  l>een  c^aighecl  up  or  removed  imme- 
diately, or  only  after  yrars.  Sharp  sliell-splinters  may  sepjinit^-  the 
larynx  from  its  snrroumlings  just  as  if  done  with  a  knife.  Gunshot- 
wounds  heal  by  fVirmitig  fifinms  tissne  that  gradually  becomes  carti- 
laginous, or  ossifies  at  times  in  older  ]>eople. 
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Symptoms. — Tlie  symptoms  of  giiiisliot- wounds  are  chiefly  tii(.»t^.'  oi 

a  c<»ni|MnitKl  ftiicture,  exci'pt  f<>r  the  chtimcteristir  exKTnal  wi>tind. 
Emphysema  is  iulmjiient,  a  Ikct  that  itj  largely  expiaitied  by  the  free 
esc4i|M?  of  the  liir,  at  least  througli  short  wounds. 

Progmoais. — The  proguosLs  m  about  the  same  as  that  of  fractures 
produecil  in  other  ways.  Among  the  eause>  of  d«ith  may  he  mentiuuc^l 
wounds  of  nrii^hhoring  orgsms,  iuilvtiou  (puroleut  iutiltration ),  and 
suffocation.  It  must,  however,  he  remembea^d  that  tlie  majitrity  of 
observations  Avere  made  at  ii  time  wheu  the  priuciplea  of  treating  gun- 
shot-wounds  ditl'eretl  materia! ly  from  those  that  are  otknsidered  correct 
to-<lay.  Witte  eahnilateil  the  pereeutage  t»r  iwt^veries  iu  12  casi^^  nf 
guu.siiot-WHund  nf  the  larynx  to  Im-  (>l!.S(j  jxT  e<jut. ;  in  thosi*  of  the 
traehea,  .'30  |K^r  eeiit.  In  the  Fnineo-Prussian  War,  53.5  fier  eeiit.  of 
4;i  uueoniplieiitfHl  wounds  of  tlie  respiratory  tnict  recovered,  whei 
all  of  tlie  eonipliaittHl  injuries  resulteil  fatally  (18).  Of  7  gtinsh^ 
Wiiunds  of  the  l>rouehi,  only  I  re<'f>vere<i.  Even  in  favoralile  cases" 
tiiere  remain  |M"rsisteJit  disturbance  of  the  voiee,  stenosis  of  the  lan'nx 
(more  rarely  of  the  traehea),  fistulie,  and  oven  extensive  defeets  result ii^ 
from  m^n^isis  of  cartilage.  In  the  eases  of  n*covery  in  the  war  of  1870 
ttie  treatment  varieil  from  tifteeu  to  one  hundreil  and  forty-five  daya^ 
averaging  tnrty-eight. 

Incised  and  Stab-wonnds.-^The  vast  majority  of  the  cases 
belonging  to  this  group  are  pnxiuced  by  suicidal  attempts  or  s<.)me 
attack  on  the  life  of  an  individuaL  8ta.b-wonnds  nrv  pro<lueed  chicflv 
in  the  latter  way.  Accidental  incl^eti  or  punctured  wonmLs  of  the  air- 
passages  are  rare.  They  may  be  s*M?ondary  to  a  fall  ujktd  some  ebiir|> 
object,  such  as  a  pitch-fork  or  knife. 

The  incised  wounds  of  suicides  are  almost  always  transverse,  ai 
as  Fischer  jxiiuts  out,  their  direction  is  from  alxfve  on  the  left  side' 
downward  to  the  right  (rtght-banded  imlividtmls).  Of  the  ca^es 
collecteci  by  Durham,  the  thyrohyoid  membnine  was  injured  45  times, 
the  thyroid  cartilage  ^15  times,  the  cricothyn>id  membnuic  or  the  cricoid 
26  timers  J  and  the  trachea  41  times.  Aside  from  suixTficial  incision.s 
into  the  curtilage,  complete  transverse  separation  down  to  the  opsophagiis, 
and  even  through  this  to  the  vertebrtd  column,  has  been  n'pjrtcd, 
Ga|>ccially  in  the  insane.  The  cartilages  may  be  cut  into  several  pieces 
by  repeatetl  attempts  or  by  turning  over  (tf  the  knife  {sometimes  with 
a  small  external  ojx^ning),  and  at  times  almost  ciimplete  aut^i-t^xcisinn 
of  the  larynx  has  Ijeen  found.  Completely  st^]>jvrate<l  pieces  of  cjir- 
tilage  may  fall  into  the  tracheii  or  (x^clude  tliis  if  hanging  by 
piece  of  mucous  membrane.  This  lh  especially  the  case  when  tl 
epiglottis  is  pattly  severed.  When  the  trachea  is  completely  sevei 
the  ends  may  be  two  or  thrtH-  inches  apart,  the  hmer  disappcarinj 
behind  the  mauubnuni  sterni  or  displace^l  to  one  side.  It  is  a  well 
known  fact  that  the  large  vt?ssels  are  (tftentimes  not  injured.  In  »pi1 
of  this,  hemorrhage  plays  an  imjxirtant  |>art  in  the  majority  of  wouo< 
of  the  lar^-nx  an<l  trachea-  The  blee<iing  is  usually  profuse  and^^ 
comes  from    injured  vesst4s  of  the   thyroid  gland,  of   the  larynx   or 
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overlying  muscles.  When  tli<*  skiii-wouml  is  lar^Cj  the  Itleetling  is 
external,  but  with  sraalJ  wouncL?  it  takes  place  into  the  tissues,  and  iu 
lx>th  cases  into  the  lumen  of  the  respimtory  tube.  (It  whoukl  be  men- 
tioned tlmt  eveu  iu  fmetures  eonaiderable  heainiTlia<j;e  tl(X»H  oc'cur  at 
times.)  With  deep  ineise^i  WiJiuids  oue  or  both  recurrent  nerves?  may 
be  severe<l. 

S3rniptoms. — When  the  transverse  wound  i.s  extensive,  the  edge?i 
are  considerably  separated,  so  that  one  may  k>ok  into  the  ojten  lumen. 
Air  |)asses  iu  and  out  with  respiratiiui^  which  is  gurgliiijr.  Sometimes 
oo  inspiration  the  Inner  niai^giti  of  the  wound  <4oses  like  a  valve. 
DyspUiea  results^  wliieh  may  increase  to  axmplete  asphyxia.  This* 
may  also  be  duo  to  blood  that  has  flowed  into  the  tulie  if  the  injured 
iniliviihial  is  not  able  to  cough  it  out.  At  first  it  is  fluid,  giving  rise 
to  traeheal  nXies,  but  later  it  e<jagulates.  A  like  iuteri'ereuee  with 
breathing  may  be  pnKluced  by  a  sidFUiueous  hteniatonia,  disloeated 
bits  of  cartilage,  and  later  by  cedema,  abseesses,  and  secondary  hemor- 
rhage. Emphysema  ooeiu's  only  when  the  external  wound  is  small 
(stab-wounds),  and  dcx's  not  coiTespontl  to  the  sizp  of  the  internal 
wound,  or  when  the  trachea  is  completely  divided  air<i  thr  kmer  sectiou 
is  displaced.  Finally,  it  ruay  be  the  result  of  in'ational  treatment 
(suture  of  the  external  wound  without  tracheotomy).  The  voice  is 
whiBpered  even  if  the  injury^  is  low  down,  because  the  air  necessary 
for  [)lionation  escapes  thrf»ugl»  the  wound.  There  is  usually  consider- 
able tliificidty  in  swallowing,  which  is  more  prcautuncctl  tlie  higher  up 
the  injury.  AVben  the  (esophagus  is  injuretl,  fot)d  may  cscajw  through 
the  wound.  This  may,  however,  take  place  when  the  npHophagus  is 
\\u\  injuretl,  l>etvduse  the  larynx  is  not  closed  as  it  should  be  on  swallow- 
ing (on  acc4>nnt  of  the  injury  to  the  muscles  of  the  epiglottis,  or  because 
of  bilateral  injury  to  the  recurrent  rterves). 

Diagnosis.^— The  diagnosis  of  penetrating  wounds  is  self-evident 
when  the  external  wound  is  large.  Wlien  the  skin-wound  is  small, 
however,  emphysema  and  bloody  expectomtion  will  aid  one  in  recog- 
nizing the  tH:»ndition.  If  these  signs  are  absent,  one  should  be  %'ery 
careful  about  prubing. 

Frognosis, — ^The  direction  (if  the  wound  has  considerable  influence 
on  the  pmgnosis.  Ijongitudiual  wounds  are  far  mtfre  favoralile  than 
transverse  wounds.  The  sixe  <>f  the  wound  is  of  impoi-taiice,  Ixxtiuse 
dangerous  emphysema  or  compressing  extravasations  of  blo^id  are  more 
apt  to  <x^cur  with  small  wotmds  than  with  large  ones. 

Horteloup  reported  *2I  deaths  out  of  8K  large  wounds — L  p.,  23»8 
percent.;  and  11  deaths  out  of  "21  (small  wounds)^"* '2. 3  per  cent. 
If  the  patient  \\iK'i^  not  die  in  the  first  few  days  of  heniorrhagc  or  suffo- 
cation, there  remain  the  <laiigcrs  due  to  oxiema  of  the  gliKtis,  secondary 
hemorrhage,  aspiration  pneumonia,  ami  gangrene  of  tlie  lungs.  Death 
is  reported  to  have  occurrwl  months  after  the  injury-,  due  to  granulation 
stenosis.  Septic  complicati<ms  no  longer  play  so  important  a  part  as 
formerly.  In  the  majority  nf  the  Citses  that  rtvover  the  wnund  heals 
by  second  intention  in  thirty  to  forty  days.     AVhen  tlie  wound  heals 
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l>y  first  inteiitinn,  the  convalt'H.^noe  is  shortened  ten  to  twenty  days. 
Sfar-tissiie  >tenosis  ot*  the  Lirvnx  with  ahunst  i-«>niplete  nbliteratii»Q  is 
quite  common,  and  may  e«»me  under  nbser\'atiim  after  recijven-  is 
appan'iitly  complete.  Strictures  of  tlie  trachea  are  more  iinoommony 
although  complete  occlusion  of  the  upper  end  lias  been  reported.  Air 
fistuhe  s<»motimes  remain  as  such  or  are  asso<.*i:ited  with  stenosis.  Per- 
manent paralysis  due  to  injurj'  of  the  recunvnt  nerx'e  Ls  to  be  men- 
tioned as  a  rarity. 

Tiie  proirnosis  dejiends  largely  ujx>n  the  tretitment,  not  only  as 
re^iinls  healing  of  the  wnund,  but  also  with  reference  to  restoration  of 
function.  Piatt  obtaine<l  a  i>erfect  result  in  7  of  9  cases  atler  primary 
suture.  In  one  ease  a  fistula  of  the  trachea  remained,  and  another 
piitient,  a  man  in  ])0(»r  condition,  died  of  cn»u[ious  pneumonia  ou  the 
eighth  <lay  (no  bronchopneumonia). 

Treatment. — In  the  treatment  n£  wounds  of  the  laiynx  and  the 
tracheii  the  chief  object  is  to  e>t  iblish  free  respuation  and  to  stop 
hemorrhage.  These  ends  are  achieved  simultaneously,  because  the 
moment  dyspnoea  is  relievetl  hemorrhage  ceases ;  and  ou  the  other 
hand,  when  no  more  blo«xl  flows  into  the  air-jwssages  the  chief  cause  of 
the  respirator^'  disturbance  is  removeil.  The  first  thing  necessaiy  is  to 
hold  the  etlges  of  the  wound  apiirt  and  tx)mpress  them  at  the  same  time, 
so  as  to  mei't  for  the  time  being  these  tlaugers. 

If  consideral)le  blo«xi  has  enteretl  the  trachea  and  the  patient  is  not 
able  to  cough  it  out,  it  must  Ix?  sucked  out  with  an  ehistic  catheter. 
It  is  best  to  ligate  all  bleeding  vessels.  When  this  is  not  possible  for 
incidenhil  reasons  (insufficient  time  or  lack  of  instrument),  packing 
with  iixloform  gauze  is  to  l)e  substituted ;  the  entrance  of  air  is  as- 
sureil  i)v  tracheotomy  or  a  tube  passed  in  through  the  external  wound. 
Prophylactic  tracheotomy  is  to  be  recommended  Ixnause  it  overoomes 
a  series  of  dangers  and  gives  the  surg«H>n  a  free  hand  to  treat  the 
wound.  It  is  undoubtedly  to  be  preferred  to  intniducing  a  tube  into 
the  wound  itself.  FistuLe  and  stenoses  from  granulations  alao  may  be 
avoidtnl,  and  it  is  a  valual>le  aid  in  placing  the  injunxl  respiratory  tube 
at  nst.  The  conditions  in  the  individual  ca^e  \nll  decide  whether  a 
fresh  incision  will  l>e  necessiir)'  for  tracheotomy  or  whether  a  new 
loiiLritudinal  incision  downward  from  the  primary  wound  will  be  advis- 
able. A  (Mnisidcrable  |K'reentage  nf  reeoverii^  take  place  without 
tn«<-li»(»t«»iny,  and  it  i<  tiiercfore  ju^tiHable  in  rases  in  which  there  are 
no  di<tnrl)an<'c>  nt'  respiration,  im  lirninrrliage,  and  free  drainage  to 
po<i|>4iin'  this  o]K»ratioii.  prnvid«'<l,  <»t*  <'<»urse,  that  the  patient  can  be 
undrr  (N^n-taiit  nuMJical  nh><'rvation. 

( )iily  att»'r  th«*  prima rv  (hnii:er  of  aspliyxia  and  hemorrhage  lias 
pM— ••«! — /.  '.,  attrr  th<'  ^urgnm  ]u\<  Ihvohu'  cunvincetl  that  in  any  indi~ 
visual  r;H«'  tin-TV  i-  no  danirer  t«»r  the  time  Ix-inir — the  question  will  be 
nii~<«l  :  What  i-  ti»  Im-  tlnnc  tn  obtain  a<  favorable  a  convalescence  as 
]M»— i])l«'?  In  i-a-e<  in  wliicli  the  <'«»nn»h'eati'>ns  are  numerous — ^for  in- 
-t.-iiii-.-,  when  Th«'  <'artilai:'e  i-;  rxtm-ively  <h-tn»y«'t^l  or  the  overlying 
-ott  i)art^  ar«'  IkuHv  torn,  or  wlien  the  wi»nnd  eonK<  under  observation 
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aftiT  Imviii^  bL-etnue  iiifectetl,  \vlit'rt%  thtireiiirt,  there  is  iin  likt'ltluHKl 
of  biailiiig  by  tirst  ioteniitm — tbe  line  nf  treatment  i^*  clearly  iiiditated. 
Tbe  w*»iiiul  Jniist  \w  cleansed  as  eiim|)leU'Iy  a-^  pnssible.  (knife  and 
f?<?iHs<)rs  il'  iK^^'essurv).  It  nui.st  be  kejit  eleau  by  [>:iekiiig  with  iiMlt)- 
forni  gaiixe  aiitj  tbe  |mrt.-i  jilaeeil  at  rest.  Tbis*  ii^  most  effectively 
done  by  iMiHiticm,  Fi.-^eher  rec(»mineiids  to  .sit  the  jKitient  U|>  in  Im^I 
with  the  lieail  tlexed  siifli<'iently  to  bring  tlie  edjL,^'8  of  tlie  wound  in 
ajtiTMsitinn,  and  to  maintain  this  position  by  a  cap  and  Iianilntres, 
Ex|K'rienee  with  excision  of  tbe  larynx  has  kIhkwm  tljat  tlie  tlunp-r  of 
as]>inuiou  imeiimuiiia  \»  S4inH'what  bcttiT  ^itnrtlfNl  a^tpiinst  by  placing 
tia.'  IkiiJ  low  as  recf>niiiieiitkHJ  by  Bitrdenlieiier.  If  tlie  jmtient  is 
unable  to  swallow,  nourishment  irnist  be  administered  with  a  stomacli- 
tuijc  ;  or  if  tlie  injury  i>  eMeiisive,  lie  must  l>e  i'vd  by  reettnn.  It  is 
more  dilHi'uh  t«»  decide  what  tti  do  in  eases  in  wbicb  tlie  ptts8ii>ility  of 
healing  by  tin?t  intention  is  not  exclude*].  Not  only  would  convales- 
eeuec  be  ttbortenetl,  but  the  functional  rei^ult  is,  ai^  a  rule,  apt  to  be 
l>etter  in  eases  of  primary  union.  Primary  union  usually  guaixls  against 
i?tenoses  and  fislube,  which  are  othcnviM*  s*»  contuion.  The  cxjierience 
of  the  last  ten  yeais  has  shown  that  tbe  doubt  expressed  by  most 
pmniioeut  surjzefins  regarding  suture  of  the  larj'nx  and  trachea  is 
largely  untbunded,  and  that  it  is  j>ermissible  to  close  these  woundt? 
under  the  protection  of  a^icpsis. 

Piatt  defends  this  view  <in  the  strength  of  the  nine  brilliant  cases 
of  his  own  above  ix'lerretl  lo.  He  recommends  suture  under  chloro- 
form ill  every  csise  in  which  the  genend  condition  of  the  patient  will 
allow.  The  wound  i»f  the  air-|uissage  sIiuuUl  always  be  closeil,  ami  a 
tube  iu.sertnl  if  necessary  tliiTHigh  a  new  wound;  if  intr*tdiKM'd 
through  the  primar\'  wound,  it  is  apt  to  afiect  the  suture.  Tniche- 
otomy  shon]<l  l>e  pert(»rnied  as  a  pro[Jiylactie  measure  wlien  the  trachea 
has  been  di\'ided  <ir  when  the  tracheal  wound  is  very  extensive.  This 
dictum  al>o  applies  when  the  wound  is  in  tite  vicinity  of  the  vcKad 
cords.  MuM'lc<  anil  skin  should  be  sutured  and  b(tth  corners  of  the 
wound  dniined  so  as  to  guard  against  the  dangers  of  emphysema  and 
retention  of  si^iTtion.  He  considers  that  ieeding  by  stomach-tube  or 
by  rec^tum  is  necessank*  only  in  exceptional  cas^'H.  The  suture  mate- 
rial nstnl  by  Piatt  was  silk.  The  mucous  inembnine  slionkl  nt»t  l)e 
includwl — oidy  cartilage  and  eotincotsve  tissue.  Eight  rir  ten  stitches 
are  Decesisary  to  unite  a  etmipletely  severe*!  trachea.  Piatt's  results,  a.s 
well  as  a  number  of  cases  re]>orte^l  by  individual  authors,  demand  that 
tills  example  be  followeil  where  tliere  is  any  ehjiuee  that  the  wound 
may  run  an  aseptic  cotirsc.  The  author  has  r^btsiiiicd  healing  by  iirst 
intention  in  two  easels  of  coinpk'te  separation  at  the  level  of  Morgagni'j* 
pouch.  In  cases  of  complete  transverse  division  the  most  rational 
proetHlure,  as  shown  Iiy  Kiister,  v.  Eis+'Iljcrg,  and  others^  would  seem 
to  use  a  circular  suture  with  simultaneous  tracheotomy.  Closing  the 
skin-wound  without  suturing  the  air~|>as.s.'ige  is  t<i  l>e  eondemnefl, 
aithougli  cases  lieulwl  in  this  way  have  recovercHL 

In  cases  of  guushot-wouud  tbe  isame  general  Hue  of  treatment 
Vol.  n.-ll 
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should  be  followed  zis  in  oompjiind  fractun'i%  Witte  clann^  that  pn>- 
pliylactie  tnveheotomy  b  indicated  when  di^ufinooes  of  the  voice 
and  nf  breathing  l>^n  X*\  j^Ihiw,  when  jsecondary  hemorrhage  is  liulde 
to  fRH'itr,  'ind  when  the  foreign  b««iy  is  lodgitl  near  the  biryiix  and 
ctitiiint  \k'  removed.  In  niiliiarv  •inrgen*  FL^cher  detnaml-  thsit  [>r>»}»)i/- 
laelie  tracheotomy  l>e  [>erfonue<l  immediately  if  tlie  injury'  has  penc 
trated  as  far  as  the  nmootis  membniiit:t,  when  the  injury*  uf  the  cartilage 
inflnenoes  plidiiation,  or  when  respiration  is  interfered  with  by  a  f«»rei« 
b(Kly  or  UlfMxi,  etc.»  in  the  air-passages  or  in  their  immediate  vicinity, 
Takini;  the  |j<»ssibility  of  prolonged  tranji|)«iriiilion  iui*)  ci>n-sideration, 
prophylactic  tnicheotomy  U  al^so  iudic^ated  even  when  the  danger-sigos 
pre>ieut  are  slight.  In  the  report  of  the  medical  departnient  of  the 
German  army  it  i-s  recx>mmende«l  that  imm«liate  traehe»^tomy  be  d< 
even  in  ea.^es  in  which  the  ilireetion  of  the  wound  n*nders  some  injm 
of  the  air-jiassage  hitrhly  probable.  Tlie  jjercentage  of  rwoverie^  after 
tmeheotinuv  in  the  FnirKTi-Pnissian  War  and  in  the  American  Civil 
War  was  *l~>. 

If  a  foreign  Iwxly  becomes  kxlged  within  the  res^pimtoiy  tube,  tl 
same  iudietitions  for  removal  exist  as  with  foreign  Ixidies  in  other  pai 
of  the  body.  It  is  not  pnictieable  to  refer  here  to  all  the  methtxis  uf 
e.\tnictioii.  The  danger  of  infection  along  a  bnUet-tracJi  when  the 
projectile  ha.<  passed  thn»tijrh  the  respiniton^  a]*ivinitus  should  be 
remembered.  The  pnyectile  wa^s  v^ery  diffictdt  to  l(»cate  in  former 
time?^  but  thi:^  task  has  been  made  much  easier  by  the  Rontgen  rays. 
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Burns  fif  the  air-pa^v^ages  are  due  to  iiibulaliou  of  a  Hame  or  hot 
air,  by  j^team  or  hot  fluids.  Such  bum.s  are  most  frequently  ol»served 
in  England  on  acoiunt  of  the  universal  custtom  of  preparing  tea  on  the 
table.  The  iiidiviihials  affected  are  usually  young  children  (averaging 
three  ye:irs  of  age).  They  attempt  to  drink  the  b«»Oing  water  out  of 
the  nozzle  of  the  tea-kettle,  when  the  violent  |iMin  causes  them  to  crv 
out,  thereby  allowing  the  heated  fluid  to  reach  the  lar^'nx,  while  the 
cesopliagu.s  and  stfMuaeh  are  uninjured.  Caustic  burns  art^  produced  by 
aelds  or  alkalies  taken  by  mistake  or  administered  intentionally.  Hop- 
roann  re}x»rts  a  case  in  which  a  tube  of  o^inpress^Hi  ammonia  exploded 
and  produce<l  btims  of  the  face  and  buccal  aivity  as  well  as  of  the 
larynx. 

In  every  bum  there  will  Ix^  oedema,  e«ipecially  in  the  region  of  the 
epigkittis  and  the  ar\'teno-epiglottiileiin  folds,  redness,  blisters,  and 
even  excoriations.  Chemicjil  «iusttc<  prothice  charring,  which  is  char- 
acteristic  of  such  bums.  In  burning  by  steiim  the  priraari-  oedemm 
never  desc<»nds  Inflow  tiie  true  vrkcal  a^rds  ;  later,  inflammation  of  the 
trachea  and  bronchi  develops,  and  diphtheritic  meml»ranes  may  form  as 
the  result  rtf  the  exudate  and  snjH»riifial  necrosis.  Tlie  mouth  and 
phar\^nx  become  involved  as  the  logical  result  of  the  manner  in  which 
the  bums  arise. 
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Atjkle  (mm  the  dyspiiceii  due  to  :> welling  of  tlii-  eutraiiee  to  the 
larynx,  therii  wilt  hf  thttiriilty  in  artifuhititig  niul  s\va]h>win^,  and  wiine- 
tinies  spai^ms  of  the  muscles  of  i\w  tfuigue  and  phiuynx  us  well  as 
Hidivjitiou, 

Diagnosis. — Tlif  Uinguosis  is  usually  nut  dillicult  if  a  history  cim  l>e 
ohtaiuLMi  lu  ffiildi'eu  the  condition  may  be  confounded  with  diph- 
theria when  nn  liistory  is  to  be  hud,  or  when  it  is  falsely  given,  as 
|MtintiHl  onl  by  Pitts.  According  to  Pitts,  when  burns  by  steam  are 
extensi%'e,  the  pmgiiosis  is  not  so  uiu-ertain  aselaijnitl  by  other  anthoi's. 
Pttts  eimnierates  15  deaths  out  of  "O  cases  of  his  own,  U  of  which 
oc^'urnHl  at"ter  tracheotomy,  and  3  after  intubation  and  tracheotomy. 
Of  till'  (VA  recoveries,  S  had  tiiichcotoniy^  l*  intubation^  while  tlie 
remainder  were  treated  by  rest  in  be<l,  stcaiu  spmy,  or  lot-al  applieatiou 
of  ice. 

Treatment, — The  treatnu'nt  has  alix'ady  bwu  indicatetl.  11*  there  is 
iliflicnlty  in  breathing,  one  shouUl  not  delay  trach<M>tomy  until  the  j^Kitient 
become.s  exhausted  and  tlie  blood  i^urchurgeiJ  with  cjirbon  dioxide. 
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The  eoomious  literature  bearing  upon  this  subject  indicates  the 
important  part  that  foreign  b<Mlies  phiy  in  the  pathohigy  of  the  air- 
passiiges.  Ik'hrcns  in  ]X87  was  able  to  colle^-t  608  observations, 
including  the  works  of  Gniss,  17(>  aises,  and  Kithn,  374  ca,*jes. 
Heller  in  1890  collected  ()4(>  cases.  Welst  in  188:1  collected  1000 
cases,  and  by  cond>ining  his  statistics  with  those  of  older  writera 
obtaine<l  1674  cases. 

The  vast  majority  of  foreign  bodies  reach  the  air-passages  jier  viajs 
natnrales.  Only  rarely  is  entrance  obtained  through  external  pene- 
trating wounds  (bullet'^,  nee<lles,  and  broken-otf  trai-ht'otoruy-tubes),  or 
on  account  of  pedbration  froui  the  neigldiorliood  (foreign  IkhIics  in  tlie 
fpsophagns,  cheesy  degenerated  calcified  glands,  or  setjuestm  of  verte- 
bne).  F^ireigii  Invrbes  entering  from  above  usually  come  from  the 
mouth,  rarely  from  the  nose,  and  are  pushetl  down  or  slide  down  ; 
Sf*me  enter  from  the  stomnch  by  way  of  tlie  ptxarynx  (vomiting),  and 
finally  scane  come  from  the  Iniccal  cavity  itself,  such  as  leeth,  scquestn^ 
pus  from  tonsillar  ami  R'tr(>pharyngeal  abseespes.  The  w^ay  ibreign 
IjfKlies  pass  thecntniiice  to  the  larynx  varies.  At  times  they  are  airried 
in  by  the  normal  ijisjiiratory  curr<'nt.  This  applies  particularly  to 
small  siilistan«'es  of  low  s|M^eiiir;  gravity  that  are  susjM'iided  in  the  air» 
for  institncc,  flying  insects  an<l  vegetable  niateriaL  Much  more  fre- 
quently, how^ever,  objectv«i  are  inhaled  that  have  been  placed  in  the 
mouth  by  the  patient  himself.  The  habit  of  young  children  of  placing 
toys  in  the  miaith  explains  why  this  aceitlent  is  so  common  during 
cliildluMKL 

According  to  Konig,  the  relation  of  children  to  adults  is  as  2.05  to 
1  ;  and  aeeonling  to  Hellerj  who  collM^tetl  465  cases  in  which  the  age 
was  given,  3  to  2. 
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*>rL:iurij_v  a  iVt.-!^  l>*iv  Lrl^i  id  iLe  iui«iL  i>  sacJsed  into  the 
air-ja—^j^  .'-v  -U'idcD  I'-'rvvJ  iii^piraii' ^n  ]ir.«diKieii  bv  Itar,  crx'ing, 
laij:.:;  c.  -:uijjliIinL'.  '*t  liillm^.  T««  liii*  jrnrmp  beknig  the  cases  of 
^•jiir.:::  •!;  i*  vXTra4.t**J  u\-ih  ■•r  mI"  JrainDvufc  "f  t<it>tb  or  brciken-oli' 
de:.*^]  i:i-:rii:ii»-ui».  alib- 'Uirlj  iljt-  Mriiriii  ••!'  tlit-?*-  obiKta-  may  alst»  have 
.-•:..-  iun^rU'X'.  Ii  ~« 'iLif tim'.-  La]»jiiu-  iliai  the  iMivigu  IkhIv  ludg%s>  in 
iLf  j'iianux  rir*!.  ainl  iLuii  xh*:  ai:*  lliJiI  1'»  trtuirh  ii  up  drives  it  into 
tij*/  iarvnx.  Vvn-  fn-jurniiy  .-..lut-  di^iuriaDOt-  in  iIk-  ixiOrdiiiation  of 
^^vall■ '••villi!  ("  ir».*iu;z  d'wn  iLv  wr»«a^  way  "  i  aliMW<>>  }ii.»n)i»us  of  find  to 
enTtrr  'b^-  lan-nx.  While  ihe  m"iv.-l  i?  jtiso-iiig.  a  ^udden  ins:pLratoiy 
et}""n  ilau;:hinj,  cryinj.  -pttikintr'  "jH-n-  iLt  lan'ux.  Thi^  occunvnoe 
i>  u-uaily  »-•!  ^.-ri«»ii*  in  a  n<inuai  individua].  Ix^tiUs*-  the  larynx  elopes 
iiuMii'iiiutely  and  iVvt^  ii-vh"  m«:u  iliv  |oni».-lf  ••i*  iV*  J  by  energetic  rellex 
c«in;iliiiiir.  Liirift.-  ami  har^i  *u'!.»*ia'j-»-«.  rfii<"h  as  iruii-pione?  and  nuts, 
l>K'«»int^  inniiut^l.  and  anj^u]:ir.  j-iiiK"^!  -i;l>-iiinix>  may  anchor  them- 
selvt-  in  "if't  ri*ii-l>»ut*^  and  injirrnvn:*  ■fliiini**!.  On  the  other  hand, 
if  .-reniLS" flid  l«Ni*i  i^  ..f  >ui!ivi»nt  v.iium..-  u.  .<\^lndc  *xinipleiely  or  almost 
c«.>mi»lotely  tht-  liinu-n  of  thtr  fjlx'.  th.-u  iht-  *]ia*m«:«lic  inspiration  set  up 
jams  it  into  \h^  larynx.  K«'nij  a-^nnu-s  that  larsr*^  pieces  of  food 
that  stick  in  iIk-  ■  irSi iphaini"*  and  rtcioh  into  thv  jrl«»nis  with  the  upper 
emi  art  su<-k«-«l  into  tiie  lannx  in  this  way.  The  mecfaanisra  jast 
dt'StTilx**!  applic-  diiefly  ti^  hurri^Tl  rwall«»winir  of  ]«rtially  masticated 
f'Hid.  and  i«  i'^[»vially  noted  in  lin.-  infant-,  although  nonual  individuals 
are  not  e\«  inpr. 

It  i'^  Well  known  tkit  patholiijiitil  disturbances  of  motion,  such  as 
diphthoriiio  p;iralysis.  bnUtar  ixiralyr-i-.  inflammatory  and  neoplastic 
pp »rt-ses  that  destroy  n-irnial  m«.»l»i]ity  iif  the  jxirts,  all  fiivor  the 
entranr*'  **{  t«-Kl  ivinick*s  and  liniils  into  the  larynx.  The  cessation  of 
reflex  irritability  which  allow-  the  entnim-e  of  toreiirn  bodies  into  the 
air-j):l'i^ai^^^i  is  the  primary  raii-e  •»!'  an<>ther  olass?  of  cases.  These  con- 
<litions  are  ilhistnited  in  a  typiral  way  in  dt.-ep  anaesthesia.  Objects 
hrft  in  the  mouth  i>f  the  ixitient.  for  in-itanoe.  lalse  tt»eth,  tobacco,  etc, 
and  ie».'th  that  have  Ufn  bn^ken  oti'  by  the  use  of  a  gag,  slide  into  the 
trai-hea.  M<»re  t'li^piently  the  sub^taniv  tluii  n-aohes  the  trachea  is 
ririids  bl«HNl  or  pus  durinsr  ojH'nuions  in  the  reirion  of  the  jaw,  in  the 
i:i"Uth,  and  on  the  air-]•a--al^•  itself:  th«'-e  are  not  otxiffhed  up  because 

«'T"  tri»'  ab-.-ii i'  rill"  n'-rinal   retlex.      Th*-  s;inu'  applies  to  caj<«s   of 

i:::'j!"v  t"  tli«-  l)':i«l  and  in-i-k  :i--i>«'i;it.  il  with  nin^MiH'iousness.  Even 
wii-  ;i  tIm-  r*:!'  \i-  a?".-  pn--.  rv.il  \\u\A<  may  ii^lUi^t  in  the  air-passaipf^ 
:i!j'i  •■!jda:i::«-r  litV- ;  t'-r  in-Tari'-'-,  wlk-n  -•  ::r..-at  an  amount  enters  that 
it  i-:iririot  bi-  n-movtil  i|uii-kly  enoii;r]i.  ,.r  wiu-n  exit  i-*  bWked.  The 
i"-:-ii'r  a!>pii«-  partii-ularly  to  i;>iiiri--  of  the  air-|<issajres  (hemor- 
rh;:-'-.  -•••  |ii::«-  1"»^':  wlu-Via-  l»<»rli  i"a<-:'«v-  are  artive  and  are  still 
t'lir^ '■;■■!■  -.'.['hA  by  Th''  uin-.iii-ri.iii-nr—  duriiiii-  an  attack  of  vomitiujj 
M-',-"'  ■::!'!•  r  :::i  :i:ia-th'  li.;  ■•!■  wliili-  in!-'\i..-atrd.  The  dorsal  position, 
i:::  •■•-'•■■'Ti-.!!.--.  and  la^-k  "t"  i!ia-<-ii!ar''-'iiir"l  eoinbine<l  >nth  spasmodic 
f!-  -■.'•■  '.■■  til-  'Mw.  nil  i-iv.-r  .■.il!.'.-ii..!i  ..;'  voniiTed  material  in  the 
]■■,  :-y:i.\.  t:,i;-  -liuttini:  oil'  ilie  -np[\v  ■»!"  air  and  pr.»*iucing  a  clinical 


picture  that  is  probably  iknitliar  to  every  surgeon.  For  the  sake  cf 
cniTiplL*terK\**s,  the  jMis<ibi!Jly  of  active  aid  tm  tht^  part  <*f  the  iutrutling 
ibreig-n  IkhIv  tiiay  l>e  nientiuned.  This  applit-s  iti  cases  in  wliich  living 
asitiriilfs  have  Uwu  ibiuid  m  the  trarhea  or  in  \vliic>li  le<>clifs  have  wan- 
dert'tl  iuto  the  larynx,  which  were  applied  for  tlienipeiitic  rtiisons  in  the 
niuiith,  or  were  swalluwed  with  dirty  drin king-water,  an  accident  not 
uucoruDiun  in  the  South. 

A  table  cc)tji|iileil  by  BchreiLs  ("234  cases)  mentione  not  les^s  tlian  80 
ditlerent  b<:Klies  tliat  may  enter  the  air-passages,  and  it  w<jnld  be  quite 
easy  to  double  this  nninber  ii'  the  statistics  of  the  present  (hxy  were 
gi»ne  over.  From  a  praetieal  stauilp<ant,  the  el  a  ssi  Heat  ion,  given  hy 
Adebnann  seems  uiore  al^pro[>riate.  lie  distinguishes  :  1.  B"Kiies  with 
puinted,  rougli-eutting  suri'Mces,  for  instiince,  l^its  of  bime,  nut-shells, 
fragments  of  canuliLs,  neetlle*,  tish-honen,  bit^  of  ghiss,  metal  hooks, 
teeth,  nails,  spit-balls,  endi-elaws,  chaff,  etc.  2.  Substances  with 
sHKiodi  suHiice  — (**)  soft:  nmshrocvms,  bits  of  meat,  leeehes,  worms; 
(/j)  hard:  butti»ns,  n>iuh,  ^toues,  fruit-seeds,  leail  balls,  ghiss  Ijcails, 
beans,  p**as.  The  author  prefers  to  sej>anite  the  latter  two  i'rom  this 
group  bwause  they  possetjs  the  quality  of  swelling.  Finally,  ther^  remain 
the  soluble  sid>staiHvs,  sueli  as  bits  of  sugiir,  luni-boiis,  etc.  It  niakes 
a  difference  whether  banl  substancet^  are  rouud  or  flat.  li.  P"lui<l  and 
semiriiu'd  material.  Jietins  an-  tlie  nnrst  fre*pterit  offemlers.  Next 
come  bits  of  bone.  In  the  (iOH  eases  mentiontnl  in  the  statistics  of 
Kiihn  and  Behrens  there  are  9tJ  <>f  tlie  former  and  77  of  the  latter; 


then  come  particles  of  f»MMl»  ;>[J  ;   chafF, 


eoins,  21.     Tlie  size  ol*  the 


foreign  bodies  varies  eunsideral>ly,  and  at  times  it  is  astonishing  that 
sul>stance«  so  large  can  pass  the  glottis.  Carpenter  reports  a  c^ise  in 
which  a  plate  with  four  teeth  reached  the  bronchi  and  pri«lneed  fatal 
empyema  after  thirteen  years.  The  si^-e  of  the  foreign  lH«ly,  us  well  as 
its  shajK'  anrl  the  nature  of  its  surface,  are  of  inipatanee  iu  determining 
where  it  lodges,  (lenerallv  speaking,  I'lMind  and  smooth  bodies  are 
more  apt  to  reach  the  bn*rK*lii  tluui  irregular-sbapetl  substances.  Of 
(IW>  observations  collecte*!  by  Heller,  the  foreign  b(»dy  was  lodged 
in  the  hirytix  }'A2  times,  in  the  tmeht^n  113  times,  in  a  Ifrouehus  161 
times,  and  l^watton  uukuown  240  limes.  Statistics  oi"^  the  ]>resent 
day  show  that  the  foreign  body  is  found  un  the  right  side  o  times  to 
li  times  on  the  left.  (St^hiiff'er.)  This  predilectifui  to  enter  the  right 
brtmehus  is  in  all  probability  explained  by  its  larger  diameter  and  the 
very  slight  deviation  of  this  tube  from  the  direction  of  the  tracliea. 

It  is  Iff  practical  im[M>rtanee  to  differentiate  between  substances  that 
are  movable,  immovable,  or  jnmmetl.  The  former  i]iinditi<m  is  i'ouml 
iuily  in  the  trachea  and  bronchi,  whereas  in  the  lar\'nx  the  object  is 
always  immovable  and  is  liMlged  either  in  the  sul»g]ottic  s]>ace,  in  the 
siuu!^  Morgagfd,  or  in  the  glottis  itself.  The  seat  of  election  is  the 
jMJint  of  bifurcation  of  the  tracliea.  The  intruding  hiKly  is  held  fa.st  in 
tlie  tiTtchea  or  bronchi  only  when  it  possesses  sharp  points  or  corners,  or 
when  it  is  at  lea.st  in  itne  diameter  greater  than  the  limien  of  the  tidie. 

Pathological  Changes, — The  tissue-changes  that  follow  aspiration  of 


I^fl  hut 


\ 


pin  (L7  Inches  Ioiik>  in 

t  niche*  to  Ifecttd  of  fte.  I^  I 


When  an   olijtct  remains  jammed  in  tlie  lanrnx  for  ■  considerabl** 
|JiiM>  local  iiifiumnuitor)'  rwntion  take^  place,  or  ulcers  develop  due  to 
«iHitmiied  |>ivssiire,  Fven  whi'ii  there  b  no  pritnarr  lesion.      ^[u(Xii«] 
■itir-  m<nrltrfine  may  nU>,  form  in  the  vieinitA',and  inflanimatont- 
(o-^liOia  tii'  the  gloiti.<|,  hemorrhages,  and  increased  secretion 


appear,  and  are  favortHJ  ijy  the  violent  i'X|)irat<iry  efforts.  The  inflaoi- 
uiiitum  may  attat'k  the  ^H.Tieli(Ji](lriiini,  giving  rise  ti>  abscesses  and 
necrosis  of  the  ciirtik|i:e,  follnwed  by  jKTfumtiiin  into  the  neighlKtriiig 
tissues,  externally,  nr  ifilu  the  <e.siiphat;ns.  The  foreign  bmly  may  he 
dischargeti  thnn  the  Jarynx  through  tlie  |H;'rior.ition,  aix.1  in  tavorahle 
case^  it  may  be  discharged  externally.  Sttnietimes  it  follows  the  well- 
known  tracks  of  gravitation  iu  the  neck,  and  Ijcconies  still  nu»re  of  a 
menace  to  the  |)atient.  Not  iufrec[nently  in  case«  of  this  gort  fatal 
hemorrhages  resnlt  iinc  to  erosion  of  large  vessels  (44  cases,  Rivington). 
P^very  one  of  the  hu'ge  arteries  and  veins  of  the  neck,  even  the  heart, 
have  been  ojiene'd  in  this  way.  In  ifther  cases  exuberant  granulations 
spring  up,  or^  wlien  the  foreign  body  is  sinall^  it  becomes  encapsulated 
in  connective  tissue.  The  iullatnujatary  [iri»cesses  are  of  far  more  im- 
jiortance  when  tlie  foreign  body  has  l>wume  lodged  in  the  air-passage 
Ih4ow^  the  larynx.  It  is  not  uncomniun  to  liave  tracheitis,  lirouchitis 
with  abundant  pnrulcut  secretion,  bronchiectases,  secondary  broncho- 
pneumonia, abscess  and  gangrene  of  the  lung  follow  this  event. 
Empyema  ttf  the  ph'iint  may  fitllow  perlonitidti,  or  purulent  meilias- 
tinitis  i)v  perie4ir<litis,  and  fatal  hemorrhiige  due  to  erosif>n  ni'  the  vessels 
has  Ijeen  reportwl  as  the  outcome,  t^uite  freiiueutly  pus  and  the  corpus 
delicti  hav^e  {)erforated  the  eh  est -wall  and  been  dischai^cd  externally. 
This  is  more  apt  to  take  |ilaee  when  ehaft*  is  the  irritating  l>ody. 

When  the  lumt-n  of  :i  bnmchns  is  cftmpletrly  occludcil  by  a  foreign 
btnly,  jitehctasis  due  to  f»bstruction  of  the  region  iuvolve<I  is  the  im- 
mediate result  ;  and  finally,  if  pneumonia  does  not  occur,  the  collapsed 
region  be<*omes  indurated.  Vicm'ious  emphysema  of  the  free  jxirtioQ 
<if  t!ie  Inug  deveto|)s  ;  and  according  tn  (ierhardt,  the  section  of  the 
lung  situated  bevfnid  the  foreign  IumIv  may  also  f>eeome  enipliyseinatous, 
probably  due  to  disturbances  of  nutrition.  Interstitial  emj^liysema 
results  frt»m  bursting  of  the  alviHili  following  violent  attacks  of  cough- 
ing, and  may  extend  to  the  subcntaneous  connective  ti>sue  of  the  neck 
and  ctiest.  When  phthisis  is  found  at  autopsy,  acri4lent:d  cfHienrrence 
ciinnot  be  excluded,  considering  the  greiit  fi'e(jucnc3'  of  lul»erculosis  io 
this  region.  Nevertheless,  there  is  gi-ouud  ibr  belief  tliat  the  foreign 
b«Mly  n)ay  have  prcpan^l  the  ground  for  tlic  tubercle  bacilli.  The  dis- 
astrous effect^  of  lon-ign  limlirs  in  tlu-  air-]<assages  <K*casionally  *>bscrved 
must  not  cause  the  surgeon  to  forget  that  theiv  are  numerfius  ctises  in 
which  foreign  l>iKlies  remainitl  for  some  time  in  tlie  respiratory  tubes 
without  amsing  grave  symptoras.  In  a  case  observe*!  by  Ma<*kenzie  a 
piece  of  bone  was  coughe(l  from  the  bronchi  after  having  been  there 
fully  sixty  yearB.  It  may  i;nvly  oc4'tu'  lliat  a  fnreign  hoily  in  the  lung 
beconu's  eufapsnlated,  rcsultiug  iu  a  iwrmancnt  cure* 

Tlie  symptfims  de|>enil  also  on  the  size  and  consistency  of  the 
foreign  hmly. 

In  the  larynx  the  intruding  substnuce  usually  prmluoes  violent 
coughing,  a  sense  of  snttVication,  cyanosis  of  the  fair,  anxious  excite- 
ment, and  inability  to  utter  a  sound.  The  individual  sensibility  lias 
-considerable  iuHnence  on   the  intensity  of  the  initial  reflex  symptoms, 


»■,■  •tiiir.H 


l.\J TRIES  OF  THE  LARYSX  ASD   TRACHEA, 

'i<.ii-tr:tti-<I  (luilv  wIkmi  undertaking  insigniAcant  cntlolan'ngcnl 

jr  I  In-   :»ittiiipi>   I'i   riMnuvo  tin*  tnn*i;rn  IkkIv  are  unsiiiii-ss- 

it    :i««>Ni:it(-il   with  gtig^rinjr,  <>r  vomiting,  then   the  ]Kitioiit 

•  jiii«-i>  ti'-wn.  :iltiii)n;;li  alarming  attarks  of  MitfiKsition   may 

•  :ii    iMii-jt-r  i.r  -li'TiiT  intvrval.s  iKTiiups  dm*  to  cliangi'  of  |i(»siti«iii 
.1   ♦l.n  i-jii  Ii.-1\-.     In  ihf  interval  tlicre  may  Ih'  no  syniptoma:  wluit- 

•f  ill'-  -iu'ii*  "f  -tfin»*i-  of  the  larynx  may  lie  pn*.<eut  to  a  vark-- 

i.;.'ni-.  pr-ilu<i'<l  ♦-ither  liy  the  size  (»f  the  foreign  htnly  direetly  or 

.-.■..•i«l:irv  -w«llin'j  "I  the  i:uin»ii>  nienihrane.     Thi>  latter  euDditioii 

•-   i:i   li'iarM-m-^-,  evi-ntually   in  o»mplete  aphonia,  while  in  other 

tin    *:inu-   -ynipttun  i^  uium-iI  hy  injurv  to  the  voeid  ivrds  or 

ij   •ili*:ni'ii>i:i  i>>  rli>>ure  <>f  the  glottic.     Sharp  and  |M»iiiced 

ipirjuii*   I'N-iili/.-l   pain,   whieh   may   Ik*  inereasiil  by  external 

■  H.  -  tm  .  :ni.|  i-*jNi-i:i]ly  l»y  :iit«  mpts  to  >\valli»w.      The  sputum,  at  first 

...  i-is .  I'lnnllv  {n-i-ii!))'  «  ]>iini]i-!it.  whieh  indicati'S  that  the  nnieous  meoi- 

■.•:iin   ii.i-  In  I II  iiijiirfl  and  tliat  a  s<i.''»ntlary  uleer  has  di'Velojietl. 

I  in  |i!«tnr«-  i*  i-ntirt-ly  ilitVrroiit  when  lar-je  si»ft  Iwnlies  have  IxHni 
.  ;i!»:i'ril.  r.ir  iii-::inri-.  •»]!  v<»:niiini:.  These  ]d:istie  nuiss<*s  hnnK>dintolv 
f  :  till  iii'ii' u  "i"  thr  larynx  e'ini]»let<ly.  <  )xygeu-hunger  is  the  ppe- 
1  .»-iiii  iMiL'    -\  :!UiT..!ii.      All   :ie«i'--'»ry  nin-flr<  ;ire   put    in  aetivity  to 

t..i..   till  I'liri: I'ciir,  pn>tliii'ini:  hut  one  n-ult — that  is.  jamniing  the 

•  -h  tii.i--  fijiiT'-r  :iinl  tiiiliivF  in  the  larynx.  The  ]i:itient  Ixvomos 
I  |.ii\  \;:i!i  .1  :iii«l  ili»-  in  a  f«\v  inoinenis  without  having  c«Highe<l 
>ii<<.  W'itii  -flid  h'Nlic*^.  tin  thf  •niier  hand,  a  remarkably  small 
|.:i'  I  nti,  li  ail..\\-  of  ihr  aihni— i'U  •►f  sutlieient  air  to  maintain  lifo. 
I'  'III  li.:vij:i  li -ly  ha*  rtM«he«l  the  trachiii  or  bmnehi.  the  clinical 
[...'iiM  .|i  |».  ;i<U  jiiHin  whttln-r  the  ln^ily  is  nii»val>lr  tir  ha-s  l-HXNinie  fixinl. 
\'i  i.i  ■!  iin    inirndin::  r-iih-tau'i-  dmp*  t«i  tlie  1  >i fn riti I i« mi,  an  attack  of 

•■■.• ■■  iiiiriiiili:itfly  Thri»w-  it  air^dn^t  the  under  surfatx'  of  the  vonil 

i      ttniiliv   ]ir.»ilu«'ini:  a    n-Mr\   *}»:i:«m  <»f  the   glottis.     As?  Tnen- 

•  ■■.iif:.    .\]»r.  — •-    it,    tlh'    i"i»rrigu    Nxlv    l>«»un<v«i    lijiek  and   forth 

ill. -1    -iii-iiiv.-  n-i:iiin>  ]ik«'  a  ni]>UT  kdl  Un ween  two  walls, 

'     •;  .    |iiih  III  -nil'. K Mir*  .»r  until  the  <»l»ieft  p-ts  stuek  in  some  place. 
'      >>■•    I  .Hi  I   i;>-.-.   it*  tlie  -ize  d'n-s  not   prt^vrnt  tlu-  |iassage  of  air 

■  i<  '      .lil   -\m|»!iini*  may  o':i*e  until  a  *uddrn  aiiaek  of  i^nilocntion 

■  ■    ■      ill'    "jr-Mvity  •-!"  iln-   -iTii:ni..n.     <>t*  the  Mihjtrtive  symptoms, 

i*.  -p'ir:,.  ii..':i  :\:  :!;.■  r.i;i.''i  Mt'iju-  tnii-lira  or  in  i»ne  side  of 

•  '    '    ;.'■  \  ■!■  1   :  .•    :' '.■■'■_:.;  i  —  lx   li:i*  I-m]^,-.]  in  ..ne  .»f  the  bn^nehi. 


:i  I     » 


■  '.'  -r.;;T  ii;']»--r:i'.ii-.\  At  tinus  the  dis- 
-.:-:.•..♦-  u:i!i  r. -nii-nii.in  may  U'  «let«vteil 
:.  :  ■  T:*:i.l.t.i.  P.'  jinTii  in  himself  may  feel 
■  .:':_:  ■•{'  :]r  -i;i-:;iii«-r  Mpiin-t"  the  interior 
:"-i  -i-:  '':,<  -t.  ::■■»■■•;».■  nvrr  tlir  inichea  «»r  on 
W  :  .  ::  :[:•  !■>:>!_:;  I>  •'\\  ;-  ^^r:^^■.  this  sound  mav 
.■-■■■!«i.  <  i:.  .■:■■.'.,. :::.  lMi|mytn'n.>  Huzziuji; 
■  \  .  ■>■  :i!:.ii;-n  nvrr  the  tr:iehoa 
I  \M.;.::  .1  \\Li>tlr  Itnlgeil  in  the 


'I  1.1,(1 


bronchus  produced  a  stmnd  during  expiration.  If  the  bronchus  is 
entirt-'Iy  or  ulmost  rontplctt'ly  occluded,  the  res[>iratory  murmur  iu  the 
portion  oi"  the  hiiitr  aHUtfd  is  Hl)>rnt  or  very  weak.  TUv  )n'rrussiou- 
noto  is  normal,  at  k^st  at  iirst.  If  tlir  fitii  ijy^n  \uK\y  Ims  ivached  one 
of  the  siuulk^r  bronchial  tnlx-js,  these  sytnptuni.s  will  bo  pre^^ent  over  a 
eurtain  part  of  the  hing  only»  Aeeonling  Ut  Kiegel,  tlie  iv>pirtit<uy 
exeur*?ion  of  the  ehest-wall  Is  dimiuishnl  on  the  ^ide  atfected  ;  and 
accordiuf^  to  \\  eil,  the  vtM'itl  freuntu.s  is  diminish*?d. 

Diagnosis.^ First  of  all,  the  question  must  he  setiled  whether  there 
is  a  ibreij_ni  iHuly  in  the  air-passit|?e,  and  steondarily,  wiiere  fias  the 
object  hRlgetl  The  value  of  a  reliable  history,  esjjeeially  for  the  fii-st 
part  of  this  prohleni,  does  unt  need  to  be  emphasizech  It  is,  however, 
oftentimes  umehable  be*aiuse  ihe  patients — eliildren  and  not  infre- 
mieiilly  adults— are  not  ahk'  to  tell,  and  may  even  not  susj>eet  that 
a  foreign  IxmIv  has  reaehed  the  larynx,  or  tlie  history  is  d*'eeptive  on 
accrjunt  of  tlie  sensation  that  csinnot  be  definitely  loealixec^  and  whieh 
is  pro*luee<l  hy  some  fruvigu  lutdy  that  has  hei^n  swallowed. 

Whi'u  tlie  ahf>ve-<leserihed  symptcnTis  are  almo>t  all  pjvsi-nt,  a  iliag- 
nosis  will  lie  jKJssibli*  even  without  a  history,  and  not  infre<jtiently  the 
seat  of  the*  objeet  may  alni  be  detemdned.  In  lU-^es  in  wliieh  sut!(K»a- 
tion  is  imniinenl,  there  is  usually  no  tiriie  tf»  s]ieu<l  tm  <liai:nos)s.  Tlie 
tiling  to  do  then  is  to  aet.  All  indieatioiis  are  fuliilled  and  all  innue- 
diate  worry  is  removetl  when  the  e(H'|ins  delicti  Mies  out  of  the  traehe- 
otomy-wonnd  with  the  Jirst  attaek  of  enughing. 

Where  no  dangerous  symjHoms  seem  tn  he  present,  one  should  n<»t 
delay  in  mjikiiig  a  laryngft:^ei>iiie  examination,  whieh  will  Ustialty  deteet 
the  foreign  ImhIv  if  it  is  still  within  the  larynx.  At  any  i-ate,  it  will 
enable  one  tn  eliminate  by  exelnsitin  a  serie.-?  of  diiigncjstie  errors.  In 
aihdts  and  older  ehildren  this  ea»i  usually  l>e  aeenmplisheil  with  e{>mine 
aniesthesia,  hut  fn  young  ehildren  ebiorof»»rm  is  requin'd.  F(»reign 
bfxlies  in  the  tniehf^i  nml  hrunehi  ean  s^nnetimes  be  i^i^vu  eitht-r  by 
tire  usual  larytigoseopic  examination  or  by  iutrodueing  a  nnrror  into 
the  traeheotf>my-wonnd  ;  and  where  laryngoseopy  is  not  praetieahle, 
palpation  of  the  interior  c»f  the  larynx  with  a  linger  will  sometimes 
€*nable  a  diagnosis.  The  Rontgen  rays  have  been  rejH'atedly  used  with 
iiueeess.  Spreugel  has  reeently  shown  that  tliis  methwl  may  also  give 
rise  to  erroiu^jus  conclusions.  He  first  hunted  f(jr  a  needle  in  the 
a?sophagus  and  r-v^entunlly  found  it  in  the  left  br<aichn.s. 

The  sitnilarity  of  the  eliuieal  picture  to  tliat  kA'  croupous  stenosis  of 
the  larynx  lias  rcfjeatedly  led  to  ern^rs  in  diagnrtsis.  Fever,  as  a  difteren- 
tial  tliagnostic  sign,  is  only  of  limitcnl  value,  heeause  the  foreign-body 
etatisticH  show  that  after  tw*enty-four  to  forty-eight  hoiu's  there  may  be 
considerable  nse  in  temperEitnrc.  The  kind  of  attaek  and  its  duration 
may  give  sf>me  inlbrniation,  U'esiuse  with  fta-eign  bodies  this  is  usually 
shorter  and  very  violent  in  the  tirst  few  moments,  whereas  iu  croup  the 
symptoTMs  of  stenosis  develnp  gradually  as  a  rule. 

Prognosis, — In  the  early  stages  the  prngnogis  is  lai^ly  dependent 
upon  the  degree  to  which  the  air-passage  liiis  become  occluded.     The 
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iifMiivr  to  nnii|tU'U'  uU-ttnii'tinn,  and  tlic  liiglicr  the  seat  of*  occlu- 
ninn,  <ho  wioner  will  ilvniU  lake  plaet*.  Ktmiid,  smcK>th  Ixxlies^  as 
ii|unvu  l>y  »»\|M'rii«iie<',  li^ad  tu  a  fatal  ix'snlt  mnvU  more  quickly  than 
!Ul  Intilir*,  The  rliune<v«,  mJ"  nuirse,  are  must  tnvonilile  when  rna^iti- 
%»U\\  O^hI  Mf  •MMiiitliiitls  havr  Ih-^'ii  ii.^|iiniteil,  reeuvenr  in  the^e  f^ai^es 
Mu^  the  exe«»pti«ni.  Stfiimiary  siin<M'atiim  may  lie  iliie  to  a  siwklen 
i^Kan^tt'  in  pof^ition  of  i\w  tihjiH't,  mu'Ii  m.s  luriiiiii;  <if  a  eoiii  or  jamming 
mto  tlu*  ulottis*  duHng  lui  Httempt  to  eouph  out  the  foreign  b«xiy  or  by 
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nOBis*  Tlie  limger  a  body  has  lieeu  in  plact^,  tlu*  ^reattr  will  he  the 
anatomical  I'baugL-s  to  whii'b  tho  [jatieiit  may  fventually  succumb,  even 
after  the  ^►rpus  debeti  bas  been  ex]"ic]lcHl.  Eiirly  rcmuviil  l<?  iii^ually 
foUnvvLil  liy  nipiil  cniivjib'st't'iici'.  If  the  intrmicr  ciinnftt  be  ri'tntivc^lj 
iicMtb  rcs^ultri  Soulier  or  hiter  except  in  the  cii^e.s  in  wliicb  cnetipsiihitiou 
takes  place. 

Heller'fr  stiitistics  sbow  tlje  effect  of  the  Beat  of  tlie  object  on  the 
prognosis.  He  calcnlatcs  that  the  dciitli-ratc  is  50  per  eeut.  when  the 
iorcign  b(xly  is  in  the  hirynx,  H)  jht  cent.  wIilmi  tn  tlie  trachea,  antJ 
6L0  per  cent,  when  in  t!ie  hroiicbi.  If  the  casein  of  sudden  deatli  due 
to  entrance  of  large  objects  into  the  larynx  are  not  eountedj  and  only 
those  eases  \vhi<li  reiicb  the  |>liysician  alive  are  considered,  it  will  lie 
seen,  generally  .s|M'akiug,  tliut  the  prognosis  is  graver  the  deeper  the 
seat  of  the  fon^ign  IkkIv. 

It  is,  of  course,  Si^lf-i'vident  that  the  progm>sis  may  Ix'  greatly 
improved  by  pnimpt  and  rational  treatment.  This  is  esjx^^ially  the 
case  with  ibrcign  iMidit^s  bnlge<l  in  the  larv-nx.  The  i^Tcentage  of 
reooverics  in  this  class  of  wises  has  been  materially  bettere<I  .since  the 
intriKhiction  of  laiyngoscopy  and  the  general  practice  of  trjichetjt^imy. 
Kiibn  placeil  the  nutrtality  u}»  to  1.S61  at  68  j>er  cent.,  whereas 
Behren.s  in  1KH7  found  it  to  be  ii5  \x.'y  cent. 

The  t<ital  mortality  tbllowing  aspinition  of  foreign  bodies  regard- 
lesw  of  treatment,  taking  all  statisties  tngetlier,  averages  311  jK-r  eeut. 
(Opitx,  XiJj  per  cent.  ;  (-rross,  2o  \ivr  cent,  ;  Kiibn,  42. "i  j>er  cent.; 
Durham,  .*i3.4  per  ei'iit.).  The  foreign  substatK-c  is  expe]le<I  sponta- 
neously in  about  20  per  ci^nt.  of  tlie  caw^s  (Opitz,  21.2  per  cent.; 
Gross,  27, H  per  cent,  ;  Aronsohn,  :V2.4  per  cent,  ;  Kiihu,  22,2  per 
cent. ;  Durham,  21*  jtt'r  cent.  ;  Hehreus,  24  ikt  cent.).  It  must,  how- 
ever, be  remembert*cl  tliat  a  large  number  of  the  cases  in  which  expul- 
sion follows  the  tiist  attack  of  coiigbing  do  not  crime  to  the  physician's 
attention,  aii<l  therefore  esca^n^  enumeration. 

Treatment. — -It  makes  no  difference  what  one\s  views  an-  regarding 
tracheotomy  in  genera! ;  the  fiiet  remains  tbat  no  physician  will  deny 
the  necessity  of  this  step  when  the  danger  of  sullbcafion  is  great. 
When  the  (ibjcn-t  is  in  alt  jinKbaltility  high  up  in  the  larynx  (vomit- 
ing during  nareiisis),  it  is  jiistiHiible  to  remove  the  offending  material 
with  a  linger,  Xo  time  is  wasted  in  tlii^  way  during  whieh  we  might 
l>e  able  to  save  an  asphyxiated  individual,  ior  the  seconds  are  |irecionB 
during  which  the  prejiarations  for  tniebeotomy  are  being  made.  If 
t!ie  i^itient's  liead  is  allowed  to  hang  ditwn,  t!ie  effort  will  l>e  mate- 
rially aided,  as  the  authrir  ean  testifv  from  his  experience.  If  krge 
quantities  of  fliiid  have  ivaclu^t  the  trachea,  tlie  FHjuiil  should  he 
aspirated  by  meaus  ui'  an  clastic  ctitheter  immediately  af\er  tmcbtv 
otomy.  The  cxficctant  treatment  to  which  so  many  jKitients  formerly 
fell  victim  is  to  be  (•ontletnneih  This  rnctiKHl  is  only  justifiable  in 
a  small  number  of  eases  in  which  a  small  foreign  bfMJy  lias  fallen  lar 
down  into  a  bronchus  where  it  cannot  be  reaeheil.  Chaff  is  apt  to  do 
this,  and  can   never  b<'  extracted  if  tlie  points  projt^ct  upwanl.      It  is 
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j'.-*;:"..:-.-.- *■  *-.  -\r--.-'-''"rir::- «r  vrii-ri'.--  aj-'Ri-'qiLin^.-.  Ki»rt:»rl'.  Gen- 
♦■ri..;  -:■•■::.-„.. J.  -r:.'-*!'-  .1.--  iirjr*-:i:i:'l'-.  .1.-  -r:^f»rui*iz»^l  Ky  finps*.  aud 
rli.-ir  .-.-  !-  :.■■•  ■■i'ri-ijL  ■i.-iiiir-r  ■'  -i:«i-»— f»ii  <u-Mr*  t*»  4*>  tkiliire> ). 
Iii-.'»-:'-;  ■•.  -.'.A  ■.\"\*-ui  -L-ikin.:  "r"  rh-  r--iyil.»—  n«-t  t:nj«»y  its  tormer 
|H.p'i. ::!■:•  .  K'.»:i  \V»-i-r.  -.rri"  i-  pri-iwMy  th-  m«>*E  i.** »Dr«"r\'arive  i.tt' 
iM«-l'  r:i  ::i*:,'  P-.  ':«ri-i«i»'r-  rtiai  r:i;xrjij»j:l:itj"n*  "t*  thi-  '?«.»rt  art  dan^'n'»us 
;iri«l  -III-  ;  .-ri:;;ir»Ur  :ir"r»T  |ir»:vi<.ii-  •.j^-dIl:;  '.r*  tht  tmchtti.  It"  this 
rii»-T!iKi  ;-  *..  r»»:  M-*-*!.  rt,»-  -iiii|.l»-»t  ^vay  i-  r««  tt-ll«»w  Sin^i^ri"  su^gts* 
ri'-fj.  ;i:j'i  ;i,:  '-.v  rfi-  f;«-ly  Tm  Kan.:  "V^.-r  th*-  *:ii;^  "t'  the  l»tti  and  rest  oq 

OjM nr;.*-  i:ir»-r:'.-r»rj«-»-  i-  rh»:  -['♦-■i:il  r«»rTn  "ir'  tn-atment  that  isr  most 
r:iri'»[i:jl.     '[Im-  kirj'l  «»r'  ••{••■ririiiii  will  •1h|»-u<I   rir-t  *'i  :ill  on  the   s?eat 

•  »t'  rii=  t"<  I'l/ii  \i*A\\  \Vi.»n»v».-r  «i»niliri"n*  niak»*  it  |iii**ilile.  a  kir^'n- 
'_"•-•••[»;'  ■  v.iiii!n;irl'iri  -!»«'iiM  '»••  tn^ftl  ■.  :tii«l  it*  the  t''»n'isrii  Ixniy  is 
ill  rii'-  i.it.  n\  ;iri'i  -*-*:n*  tn  l«-  '-virhi:!  n-iirh,  an  attempt  -^hoiild  be 
rii:i<l'-  ri»  r-M'-vi-  Ir  '^itfi  rh^-  ;i:  1  '-r"  :i  iiiimir,  «-«N-iiiu-,  or  ehlorik- 
f'»rrij  I;j  'iiii'lr'ii  .  Tiif-  •l:iij_"r  »•!'  -ii«M*ii  :ittark-  *A  ?»iitlVii*atioii  pn>- 
»hi'-»«i    i>;.    fiuiiiTi-nrJMrj.il     lii-jihii-^-rii'-nt    "f    th*-   ri»r«.-ii:ii     luxly    duriiig- 

♦  ti'i'.i.jr.  ij,r»:!i  !jj.::iijnil;iriMii-  jii-tiri«-  Triinlili-nliiir:/*??  ad  vii\\  always 
f«i  f>«-  (,!•  ji:it»-»!  r-»!'  trn-lj»-itMniy.  I*»nni:i«l«iiri*ts  |>«>int  with  pride  to 
th<ir  -II'"--  in  j«i'>v.  rirp.:  t>»n'i'jii  In- lit-,  ami  olaiiii  th:it  in  many  c:isie:>i 
tr;i' !n«.f ■•.';! V  i-  i;!irjn-» — ;irily  ]»tri'<»niutl.  Thily  fnrei^rn  Uxlies  lod^red 
in  rli--  npj.'  r  rr;j«  h«-a  .-liiil  larynx  i-aii  In*  niimw-d  |itr  via*  natiirales, 
'.i\i\v ,M'^\\  i  .''-jiMf.niilly  it  ha-  l»»-»'n  ]Hi-.-.il»U-  to  i\-nn»w  a  toreigfu  body 
\'vti\\  r!i«-  <l'i  [Mr  "«:ir«i|  {H>niMii.  K<f»iitly  -»«'Vi'n»I  eas^e!*  have  been 
r»[»'irr'«l  in  vhi'h  Killian'*  lipiriili<i-iiipi:i  ^ii|K'rii>r  niadi*  it  po;!«ibIe  to 
*'\rr;i«T  i-.pi.r:i  l^Kli*-  trnm  thi-  i^nun-hi.  M'luTt' end<.)hin'njreal  extrac- 
fi'.ii  i-  ".ijiir'ri:Mii<:iT<i!  »iIaTiL:r'n»u*  r-tinn^i*,  ii^iinraut  ]tationt, e:>peoially 
'hjirh'  n,  ;:ri<i  fop-ifrn  hriilif.  low  <lowii)  r>r  when  the  attempt  has  been 
rm-nrri— tul.  rli<Mi  o|M-riiiiLf  "t"  thr  trarhm  i-  jii:>tifiahle.  Tracheotomy 
i-  [i'.-iri'.<  ly  inili«:ir«<I  wh«-ii  thi*  tori'iirii  ImmIv  is  movable  in  the  traohea^ 
iin'l  iii'.-t  ;rMihni--  nc-oiniiHii«l  ojH'iTitiijn  whrn  thv  iiitniib*n^sub.^tance  has 
|,*i-.,f,,i-  \'wi\  in  \\\4-  xv.\t'\\i-i\  or  hrnurlii,  Niiiiu-nms obst'n'ations  prove 
th;ii  ;i  ■\u\t\i\i  :iiiii«k  of  -iil!o<*atinii  itriMliutil  by  displawnient  or  swell- 
ifi'/  o!'ih«-  fi-n-tiTFi  iHnlyalhT  nhitivi-ly  (•o!nt'nrtnl)lo  intervals  may  result 
IriLill. .  :t!i  :i««-ri|irit  th;jt  iit'ti'iniiM**  may  \\v  irManh"*!  ajrJiiust  at  Iciist  by 
tirii'l  :r-.i<|i«-..foiiiv .  [ii  -.inn- c.-i-i-;  it  may  In- ]K>-siliU' to  oxtnict  tbe 
-nl.-t-Jii"'-  Jhi'Hi'jh  i!m-  w.>tin<l  imhIit  L:uiii:m"«'  nf  a  small  tracheal 
nil;i'»f  :iti</-  \''.ltMlini,  oi'  m  -prciihim  :itt«'r  l*i«'ni:izrk  or  Killian.  An 
;ifri/ti|if  h'.iil.l  l><-  nj;ii|«.  to  LM-:i-p  tlir  forriiin  ImmIv  with  a  l«>ng  jKiir  of 
f'oo'  |.  -ijii:il»Iv  Ixiit.  or  to  lit!  th«'  otV«-n«lini:  rirtich*  out  with  a  s]x>on 
or  ■iili  ■'.]]■'•  h'.olx-  Ix-iit  <-p<«'i;illy  tor  iliis  pnrjMw.  Kven  if  tbis 
i-  Hot  m-'-'--f"iil,  tin-  I'on-ijn  nmtt'-r  ni:iy  iK'conic  jJisltK^ated  fnim 
it  !i-.<<l  |.o-iti..n  nml  i\pii'tor:it«'il.  The  wall  ot'  tJK'  trachea  bas 
Im'ii  ti'I  i'fl  'Aifli  :i  tinthcr  for  tlii-  pnrpox-,  mikI  not  iufreqiiently 
wiili  "I'-r-.  ..  IIiit<r  rrconiiih  ihU  :i-pir:jii<»n  with  a  cathotcr  when  tbe 
ohj'fi  i  m.iil.  ;in'l  in  :i  f-i-c  ot'  tlii-  -oi't  inversion  of  the  ])atient  may 
h«-  iii'<l.       lit  n«lili-nl»nt';^  .i"*"''.^'  ^M'l'n- 
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111  rases  in  whii-li  tlniv  h  no  innnint'iit  ^laiigi  r,  |Miiiitiug  t(*  Xhe  daiipT 
tif  injiiriiij;  tin*  nmrims  iix'rubraiR'  with  iustrtiuiL'iit^.  Otbntimfs  the 
object  will  b<^  exiM?lied  thnuigh  the  tmebeal  wound  aftt-r  liour^  or  days, 
so  that  it  k  best  to  make  the  iiu-isioii  us  hirge  as  possible,  niiil  use  no 
eatuilu,  so  as  to  otter  us  litfle  resistanee  as  piNsilile,  The  iMJ^es  of 
the  wound  are  hehl  itpart  \vy  iHlators,  snefi  as  were  used  with  llie  ohl- 
i'ashioueil  iristnuuenls,  or  by  b(H»ks  ia>tened  anuiud  the  neek  with  a 
ta|i<?.  liiu'deidieuer  tried  (n  ix^ieh  by  ptieumotomy  a  set  of  false  leetb 
that  were  stnek  in  ti  hrouehiis  and  t!iat  luit]  btvu  aeein'ately  loentnl 
by  the  Koutgeii  niys.  The  teetli  wen^  disliMlged  witfr  a  soim<l  auti 
ex|K'lletl  imnieflhitely.  The  author  lias  l)eeomo  eouvineed  that  tfie 
danger  of  traehetjtoiny  novvailays  is  itihigniHeiuit  compared  with  that 
of  a  foreign  Wly  in  the  air-nassages»  aud  dt>es  not  liesitate,  even 
wlien  the  objeet  is  sitnated  in  tht>  larynx,  to  remove  thi'  otfendiog 
material  through  an  incision  sbotdd  extraction  per  vias  iiatnrales  Im^ 
imi>os.sibk'.  It  may  be  piislu'd  up  into  the  pJtarynx  with  a  stiff*  ehistie 
catheter  or  some  similar  instrument,  and  after  traeheotoiuy  the  larvngo- 
scupi*^  exauiinuhon  may  Im:'  rej>eate<l  with  nuieb  more  eoiiiforl  than  wa*^ 
possilile  before.  If  all  of  tlie  al>ove-nieutr*jned  nietbods  are  uusue- 
<'i^ssfu],  or  if  some  sbarj>-er>rnered  body  is  sn  fixed  that  its  renntval 
woidd  mean  extensive  laceration,  it  is  jnstifiable  to  split  the  larynx 
itself.  The  results  of  hiryngotomy  for  foreign  bodies  are  very  good, 
aeeonling  to  Selulller.  li'  jmssible,  one  sliould  eoutine  one's  self  to  a 
partial  ojK?niti(Hi.  If  a  foreign  Imdy  above  the  voeal  cords  (siiuis 
Morgagni)  or  in  the  ghtttis  itself  ea (mot  be  removeti  whlunit  o|K:Ta- 
tion,  the  next  step  is  to  jK^rlbrm  subhyoid  ]>haryngot(>my.  Ten 
pliarvugotomies  were  collectiHl  by  Honsell,  in  three  of  which  the 
foreign  ImhIv  had  become  lodged  {»(  tlie  aditns  laryngis.  Lelferts 
reiK*rts  a  fourth   t*ase. 

Providetl  the  surgeon  has  decided  to  |M'(*form  tnicheotomy,  the  next 
(puistion  to  decide  is,  where  to  make  the  incision.  The  generally 
accepted  dictum  is  tif  ent  as  near  as  possible  to  tlie  foreign  IxkIv.  'J'njclu'- 
otoniy  low  down  olfers  more  tavorable  coniliticuis  t'«jr  ihe  reuuival  of 
foreign  bodies  from  the  bronchi  :  wlieivns  with  substances  in  the  larynx, 
tnichcijtoniy  high  up  with  sejia nation  of  the  cricrnd  or  even  thyrocH- 
cotoniy  is  mon>  advis:d>le.  It  is  well  to  try  tf*  ojien  the  air-|iiassage 
below  the  scat  <if  tmubte  if  possildc,  not  finly  because  there  is  less 
probability  that  stenosis  may  develoji,  but  also  because  the  danger  of 
having  tfie  corpus  delicti  drop  d«nvn  and  get  away  in  the  attem]>ts 
at  removal,  is  removefh  If  it  is  possible  to  examine  accnnitely  with  a 
mirror  before  oix-nition,  the  seat  of  the  operation  may  be  determined 
beforehand  almost  to  a  ring  on  the  trat*hea,  as  in  a  case  in  v.  Bruns' 
clinic,  in  which  a  piece  of  bone  had  stuck  at  the  level  of  the  third 
trachetd  ring. 

Acctording  to  Kiihu,  of  141  c«ses  o])enitcd  upon,  up  to  1861, 
in  which  the  result  was  known,  40  <li<Hl,  2H.4  per  cent.  Of  272  nttu- 
o|)enited  cases,  89  died,  51.7  per  cent.  Durham  in  1K70  calculated 
the  death-mte  to  be  24.8  per  cent*  of  283  oiK^mtive  cases,  and  42.5 
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jHT  e*-ut.  i!j'«rt;ility  in  -71  f^:^-^  tn^tol  t'X|xvtaiitU'.  Bt-hren's  !>tatis- 
tics,  o»vmii::  ili»-  \>?£n>  trom  I'^^il  to  \S^~.  iiii-lu<i«^  1»I»  i'a."«e>  in  which 
the  traoln-;!  wa*  MjKrm.i].  with  '14  dtnth.-^ — /.  *..  24.2  per  wnt. ;  eud<'»- 
larxii^'iil  i-xtnii-tiMn-.  21.  ami  w*  <l«'ath«  :  treated  expectantly,  105*, 
deatll^  .'j.'l.  <lt-;itli-rat»;  4>.»i  jier  i-f-iit.  Wei-^t  alnnt*  j^rnics  to  other  coa- 
clusion- :  .»|H'niTMl,  ;{;ji» — iIIm!,  27.4  per  oi-nt. :  nou-4»|ieRited,  599 — 
clitil,  2.'i.2  |i*-r  i-ent.  The  «l«iih-rate  «if  *tati.-tic>  >h<>uld  not  decide  the 
que>ti«in  ^A'  n}N-ratiiin.  Tlie  rliuicai  pictuiv  of  the  partiinihir  case  and 
the  iinfortJHiate  oa-t^  ^h<luId  iLriiiil**  the  >urgviin.  Th«>r*  that  died  atter 
0|.K*niti«ui  iliil  nnt  dn  <**  \ntrAU^-  they  were  iijieniteil  upon,  but  becaiL<e 
they  wia-  usually  o|ienite«l  upr»n  tix>  late.  In  an  individual  casie  the 
sur^^iui  ^tin  never  onint  on  spiintaneoiis  e\]ml<ii>n  f>f  the  foreign  body. 
On  the  (Nintrary,  even*  hour  th:it  the  otfending  material  i\»mains  in  jsmVi* 
lessens  the  chances  more  and  inon-.  while  an  ojH'mtiiin  tumi.<hes  con- 
ditions most  iaviirahle  tor  it*  removal.  In  spite  «»t'  Wei*t's  figures, 
oix'niiig  ol*  tiie  air-|«as-»a£res  i*  the  must  ratinnal  pn.tceilure,  except  for 
the  cases  in  which  endolan'ngeal  nieth^.n!?  tan  be  Used. 
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INFLAMMATORY    DISEASES    OP    THE    LAEYNX   AND    TEACHEA, 

is  tht^  majority  of  tlit^se  cases  the  Hiii"ire<ui  tliios  not  attt'inpt  to 
treat  tlie  diseuse  it.seli",  but  trk-s  to  mwt  tljt^  irulk-atiuos  and  remove 
any  hindrancf  to  the  t^upply  of  air.  Whatever  the  cause  in  an  indi- 
vklual  Ciise,  openiui,^  of  th('  air-p:i.s>n^{^  :it  some  place  or  other  will  be 
con.sRlen"4l.  With  some  inMiiimnatory  processfs  surg^ical  aid  is  only 
exci'ptioiiidly  neeesstiry  ;  witli  otliers  this  is  tlie  rule — 1\  //.,  in  croupous 
diphtheritic  inHammatiuii  of  the  atr-passiiges. 

Croupous  Diphtheria.^ — Diphtheria  hi  general  is  a  disease  of 
childhood,  and  dipfitheritic  stenosis  of  the  larynx  is  almost  exclusively 
sef^ii  in  chil<lreri.  Tlie  frequency  of  <liphtheria  iiiereas<'s  from  the  first 
montli  of  life,  reaching  the  maximum  between  the  third  and  fourth  year 
(10  per  cent.,  Krojdein  ;  17  jx^r  cent.,  Hirsch  ;  and  about  30  jrh' cent., 
Rose),  and  then  ilimiuishcs  to  the  lifteenth  year.  Tracheotomy  is  most 
frefpiently  |>eribrmcd  f hiring  the  first  year  of  life  (78  per  cent.,  Ilirseh), 
and  deci'cases  in  fretpieiii'v  yi-ar  by  year.  This  fact  is  basetl  on  the 
anatomical  relatiouH  of  the  infant's  larynx,  which  is  considerably  more 
infltienc^l  by  a  memhrane  ov  by  swelling-  of  the  mucous  membrane  than 
the  rehitivcly  wider  air-passage  of  older  in«lividu;ds. 

Sex  was  formerly  supposed  U}  have  some  infiuenee  on  the  frequency 
of  the  disease,  but  rtn-ent  statistics  have  shown  this  theory  to  he 
inifoiinded.  Various  statistics  show  that  the  season  of  the  year  h  of 
considerable  infiuencc,  fi>r  in  the  autumn  months,  genendly  speakin^j, 
cjises  of  diphtheria  nrc  more  numerous  and  more  severe.  The  term 
secondary  croup  h;is  he<'n  applie*!  to  inliammations  with  librous  exudate 
in  the  course  of  acute  infectious  diseases  or  during  the  convalescxrnce. 
The  acute  exanthemata,  whoojiin^-iHiuirh,  and  typhotd  arc  most  fre- 
quently associated  with  this  condition^  but  it  has  lon^  been  supposed 
thiit  a  certain  number  of  these  cases  are  true  diphtheria,  liju'terio- 
logical  investtg-ation  in  the  future  will  decide  whether  this  is  true. 
Sann6  mentions  that  the  respinitory  organs  are  almost  exclusively 
afie(*ted  in  diphtheria  folhiwing  mt*:«sles. 

Pathological  Anatomy. — Croiqwius  dijihlheritic  inflamTnation  is  asso- 
ciate<l  with  a  psenihimembrane  that  is  at  times  only  loosely  connected 
to  the  underlying  tissue,  so  that  it  may  lie  removed  without  any  loss  of 
tissue  (croup).  At  times  it  is  intimately  adherent  tf>  the  def'p-scatcd 
layers  of  tissue  and  can  be  removed  only  with  considerable  f(»rce  and 
loss  of  tissue  (diphtheritis).  Membranes  appear  as  gniy  or  yellowish- 
w^hite  coatings,  varying  in  thickness  (2  to  3  mm,),  cither  covering  con- 
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rir.  .■..-!/  .1  !::r'^»-r  fH.rri'.n  ••!*  rh»-  u-all  -t  U-s.*  iTHjiienrly  a?  ^oanereil 
:-!.::.  i.-.  Tii-  :.i.;i.-«»»i-  rii»:r^ir»ran»r  "r'rri*:  larynx  anil  rraeh«i  i> esptr^ialU- 
pr  ■:.'-  ••■  *:.'•  :'.'ryii;iti'«n  ••!'  «T>«iii«'ii>  [LK-Dibnta*.-^  o*Liiniry  ti>  that  «.«t'  ihc 
j»:.:irv:..\.  T::i-  api»li».-  ]<irTi'-Ju:irIy  to  tliai  {••rtiMQ  of  tbe  iaryiix  lineil 
'Air:.  •  ■  l!:i  ir;«7tl  » jiirh' iium.  :i!i«i  *till  m«»rt  i«»  thv  rraeht-a  ami  l»ri»iit-hL 
'v:.:!'-  ":.-'■  r»-j:'.:i-  ilri'-«l  v.itfi  •^{ii:ini**u«  t'|iitht*iium  arv  niMiv  tWijUt-ntiy 
-'i-.'-t'  !••  •i"*-[»-r— ♦■:it»«l  •lijihtri-ritit:  «-ii:irii!^>. 

••'^  .'■•.:i|-"  aii'l  •••iipl.rk.- riti*  "  in  tLc  aiiat*>mic:il  ?*n?*  are  to  l>e 
-i..ir|i!y  ';;T*iiii:wi*:;»-«I  rn«m  ili»-  i-ti'-l'-jii-al  it-rai  ••iii]»biht;ria." 

'1  :.v  r;.:i'-Mii«  riiHwWnin*:  L*  iriti-n.-civ  hyi^-ntmic  U-neach  the  cn>U|XMis 
r.'i»rriorj:i*-.  ari»l  :iri»ijriij  tliv  |i»-ri|ih»:ry  ••!'  th».-  tVvii? — I.  •■..  whfiv  the 
|.r'K>—  rir-t  "l-virl'ij**.  Th».r*-  :ir»;  rtitarriial  .-wt-lliug.  whk-h  esjteouilly 
in  ::.-  I.ir.  nx  i:j;iy  »-.\r»-ri«l  t«i  th*- -uiMuuor-a.  anil  nuii.i.i]>urulfiit  s«cr^iioii, 
rh»-  !.:t"»  r  jii;iviri:r  ;:n  iiniHin.-nit  ]>:irt  iv*-!!  wIku  iildtT  membranes  have 
\^:-u  r»'rn«»v*:.l.  Winn  •li|.lirli.ritiv  i:i«rnbRinc»  M^fianiit'.  a  gniuulating 
lil'-'-r  r»-rji  ji:i-  th.ii  rin:ii!y  luai-  a!i«l  kav*->  a  >i?ar.  Ii  i^'  not  euuimou 
r«i  :.  i'.>-  til-  'iij-'iir;:!  riti«.'  ri'iT"-!-  ixttinl  t«»  the  |v-riohi>mlriiim  and  jrive 
ri-#.  r.,  -iir.-*.i|ri.-rii  |iirrifli««:i«lrLti«.  Tliv  nifmhntue  canuot  be  proved  to 
\^-  r:.'-  ^-^iii-'-  ••!"  "iKjtli  in  th».'  lat*-  fatal  rtiM-^, 

Hi-t'iN'L'if-tlly  th*.-  nn-mbnin**  «.ini.H-.ts  of  tibrin,  diMUt^mted  layers 
of  x\"\\*-  •••ia_'i:lati"»n-n»i-pi-i<  nf  cpithi'lium  and  ronneetive  tissue), 
l<-ii''>'vtr-r,  P'i  !.l'"-lH'«irpn-<-b--  and  tiii-ir  di-rivativis.  The  method 
of  ffrniaTion  i-  tiir  -anie  in  the  i.-niujiMii-i  ;ind  diphthiTitie  \'arieties  ;  the 
'!!♦]'»  rr-n'«-  d-iM-nd  r.-lii«-fly  nn  thi-  depth,  for  the  rrouix>us  membnine 
inv'.lvi-  ..illy  ili«-  rjijthelinni  and  i"?  Hmitcil  by  a  Ixisal  membrane  which 
i-  inta*-:  or  but  -iiirhtly  <*hani:cil.  In  tlic  first  variety  the  necrus^is 
invnivj-  tij';  ba-al  nii'mbninc  and  sunK'timcs  the  underlying  connective 
»i--ij".  If  tiio  fpiih<.'lial  o«ivt*riiiir  is  :ibs(.*nt  after  the  firi>t  membrane 
ha-  -<|»rinit<-d,  tho  iifw  deposit  must,  of  eours**,  iimsist  of  fibrinous 
i-xndare.  \\\t:  -.i-Miidary  rrnn|Hius  membrane;  ur  when  the  necrosis 
nji'aiT  iT-i-lf.  the  membrane  may  ivsemlde  the  diphtheritic  variety. 
Till-  v.ill-<|etiiHd  basil  meniln-.ine  in  all  pn>bability  explainrK  the  pri"^ 
di-)i<-iriMi]  t'l  the  formatinii  nf  eronpniis  membRmes  on  mueousa  surfaces 
liri«  d  uirli  ryliiMlrieal  epithelium.  Tiie  epithelial  ncerosi.*  involves  the 
«i[Mrii!iir  lit'  the  M^lanrl-  wiiieh  are  dilai«'d,  and  in  severe  oases  may  attack 
rin-  l'I.iimU  tliiin'«lvi'-,  thercl)y  renderinir  the  ehaneos  for  sul>sequent 
r«-_"ii«iati'iu  I  if  ejiiiln-liuiii  wor-e.  The  -eat  and  ext<'nt  of  the  inflani- 
rri:i:'»rv  pr..ei--  vaiy  •-..n^idi  i-iMy  and  ilejM-iid  larcfely  on  the  chanieter 
of  till-  «|ii'|.i!iir.  I '.-ually  tin-  larynx  lie«'iinie<  involviil  by  extension 
of  -MiiH-  -imilar  j»r<M-« —  in  the  pharynx.  The  exudate  may  even 
'xT'ii'l  diAviiwanI  to  th*-  finer  l)rnn<'hi  (de>e<Midinir  cnmp).  It  is 
un'-'iMiiiiiiri  t'l  have  the  pn>ej'->  bc^in  in  the  deop-seatod  air-jKiss;i^»s 
rni'i  pt'«'ji«-.<  iip\\ai"<l  (a-<'en(linLr  enmp).  In  -nine  ej)idemios  the  hirvnx 
al«rie  nj-  tin-  larynx  and  iraehea  are  atlected.  but  it  must  Ih'  taken  into 
enn-idiTatinii  thai  tlie  le.-inn  in  the  pharynx  maybe  overlooked  or  mav 
liavi-  -nli-idcil  at  the  time  nf  exaininalinn.  It  is  rare  to  have  tnicheiw 
brnnchitir  witlmnt  invnivenient  of  the  larynx. 

Kninh-in  f(»nn<l  in  211  eases,  4<)  with  lesions  (.)f  the  lan'nx  without 
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•disease  of  the  nose  or  pharynx  ;  1<>4  times  stenosis  of*  the  hirvnx  was 
c<imbine«i  with  <lisi'ase  <»!"  tliu  u\}\k-t  air-passjiges,  ami  31  times  the  hitter 
alone  were  affecteiL  Sjihli  found  inemhranes  in  the  jiharvnx  Kt  times 
ill  W'i  eases  ;  in  the  larviix  52  times  ;  ami  in  the  larynx  an<l  j>harynx 
together,  112  tintfs.  Kose  made  the  following  ohservntions  on  4465 
cases  covering  a  |>eriod  of  twelve  yeai*8  : 

Ciwea.  Per  c^nt 

Diplithfria  (jf  faucfs  and  none 1310  29.5 

l)t](hr1it'riu  uf  fmift's  anil  iksno  witSi  laryn|j^'3il  croup  .  122J  27,4 
l>jplitht'riu  ui'  liiiires  and  mine  wilh  lurji'iigobronchml 

croup K^O  31 

Crnupims  larvugiiis 283  0.3 

I^ryugiHriK  fieobi'itnthiii**,  cniiipoius UGl  5.8 

Of  4;i7  eases  of  diphtlicria  examined  Ijacteriohtgirally  hy  Rhittneri 
there  were  23G  without  involvement  of  the  larynx,  4-J  (»f  the  larynx 
without  the  pharynx,  and  lo8  of  pharynx  and  hirynx.  J\auehfusH 
i'ound  that  the  fre(|neney  of  larvn|^{^-tl*aehL'(ll)roneilitis  (eronp)  was  48 
\Kn'  eent.  of  382  eases  ei4h"ctiHl  i'mui  ihi-  aulopsy  rejiials  ul'  various 
authors.  The  statistics  eollected  fi-oni  autopsy  rejxirts  do  not  ^ive  a 
correc»t  idea  c>f  the  actual  fix<)Ueuey  of  ilie  disease  iKHtyise  of  the  hiuh 
mtJFtality  of  trarhcal  ht'onehial  eroup.  This  is  es[MH'iaIly  evident  in 
BlattiurV  statisties,  who  found  the  hnuK'hi  involved  l>ut  8  times  and  the 
traehea  42  times  in  437  I'ltservations.  Finally,  thi-re  remain  U*  he  eon- 
*idered  changes  in  the  lung  due  to  kiryngotraeheal  diphtheria.  These 
secondary  eonditions  have  certain  inriucnce  on  the  surgical  Ireatment, 
and  should  he  familiar  to  the  sur^:e<UK  Some  of  these  ('onditiond 
are  purely  niLndtaiiieal,  direet  results  of  stenosis  ;  lor  instance,  dis- 
tention and  anaemia  (»f  the  up|ier  |Mjrtion  of  the  lung,  interlobular 
and  subpleural  emphysema,  or  hyj>eneniia  and  foci  of  atelectasis  in  the 
lower  and  posterior  part  <if  the  lung.  Inflammatory  <'hang4's  are  in 
part  due  tit  the  direct  influenw  of  t!n^  diplitheria  liaeilli  and  partly  to 
secondary  iniection  with  otlier  orjiarrisms,  u'hieh  is  favored  by  the 
mechanical  results  of  stenosis.  The  mcjst  eomnuni  c<mvplicatum  in 
the  lung  is  bronchopneumonia  ;  croupous  jmeumonia  is  le.<s  fre- 
quent. Some  observers  have  found  ]H)enmouic  infiltration  in  about 
five-sixtlis  of  all  autopsies  while  others  claim  it  to  Ih*  iiuu'lt  less  com- 
inon.  The  tyju'  of  the  epiilcmic  evidently  has  considerable  inliuem:?. 
The  mi'chanism  of  stenosis  Mill  have  to  be  eonsidcr€.*<l  nK^^e  in  detail, 
because  it  is  surgically  the  most  important  feature  of  the  clinical  picture. 
The  membranes  alone  may,  of  coiuv<',  dangt-rously  diminish  ihe  lumen 
4if  the  larynx.  This  applies  Uf  a  mueh  trieatrr  degn-e  t«t  the  seeretion 
forming  a  crust  on  tlie  surface  of  the  mend>nnie.  Inflammatory  swelling 
<if  the  mucous  memhmne  in  certain  regions  of  tlic  huynx,  as  the  sub- 
glottic space,  plays  a  part  not  to  be  uudernrteil,  When  the  inhltration 
extends  to  tlie  muscles,  stenosis  is  favorc<l  by  immrditli/iUion  of  the 
arytenoid  caitilages  a  fact  to  which  Pietiiazek  has  etdled  particular 
attention.  These  conditions,  of  course,  produce  dyspn<jea,  even  io 
<?ases  in  which  membrane  is  absent  from  the  laiynx.     The  trJtchea  may 
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h«:  •^:cr*:n.-iv*:Iy  involvKil  without  manifest  ^igns  nf  ohtstraction,  whereas 
in*.  ■»iv^^rnt!ir  nt  th*t  snuiller  hrom'hi  gives  ri??*.*  to  immediate  and  acutely 
•  lnn.:^:p;ii.'  r^rr.pimtor^'  ot)strueti«jn.  ThL*  oitnditioa  can  trequently  be 
ijh-.rvKil  in  «.hil«lreQ  after  tniche>ti>my. 

Symptoms. — The  symptitms  that  may  ari>e  id  the  couR«e  of  lanrngo- 
tr.\thKi\  «li{jhthf:ria  ar»^  partly  due  to  =>imultane>u^  iufection  of  the  naso- 
phi}:\  nx.  fKirrly  tu  the  general  iiifiuenoeMf  the  di^sea^^e  on  the  organisriUy 
and  -orni-tinitrr  t<»  r»>mpIioating  lesion;*  iu  other  organ;}.  Here  will 
lj*r  rrifr-nr.i«>nf^l  only  th«r^*  ^^ymptooLri  of  the  o>mpIicated  picture  that 
:ipr>*-:ir  iir  tht>  result  of  liK'al  cliange^  in  the  trachea  and  lar\"nx. 
Thf-nturt-  th#-  desoriprii>n  of  symptoms  ip^ill  be  confined  to  those 
indirntiriir  thf*  development  *>f  ;?tenosi:s  and  t«>  those  resulting  from 
lAfJoicti'tii.  It  ha.-*  frequently  been  attempted  to  divide  into  stages 
tl'jf-  -"ymiifom-O'mplex.  This  is  jK^rfettly  justified  if  it  is  home  in 
min«l  rl;.it  nn  -h:»rp  lines  <^n  be  drawn  l)etween  the  individual  stages, 
and  rhar  the  development  of  sy mpti>ms  is  a  gradually  progresfi-ing' 
pr«i«>7— .  Riuohfiiss  ditfereniiates  three  stages:  1.  Prodrumal  symp- 
tom- Inr-iiidinji;  those  of  acute  lari'ngotracheal  catarrh  up  to  the 
2pjj*-:irin«e  of  -tenrisis.  2.  Permanent  and  pn.igressive  symptoms  of 
Lin.^nirir-t*-n'>iis  with  sufti<-ient  r'omiiensation.  3.  Increasing  stenosis 
with  •li-tiirlKinr-e  of  oompens:ition  and  asphyxia. 

Th^'  rir-t  -tagf*  inchid<^  thoM?  symptoms  produced  by  the  local 
pT(>fr^'  in  th#:  pluir\'nx  or  n«>«e,  as  well  as  the  general  signs  of  infeo- 
tioci-  ilistfis'r  if«ver,  etc.).  Tliese  may,  of  course,  persist  even  in  the 
lar^-r  -tivj*-^.  Friars«'nes-i  is  an  alm<>?t  constint  sx'mptom  of  this  period, 
w»  i..  ri>ij;^hincr.  tho  l)arkin^  character  of  which  is  almost  pathogno- 
mtpnlf:  Mf  «Ti»iip.  Periolic  transitorA-  attacks  of  olistruction  are  some- 
fimr-  ob-f-r\'f;il  in  this  p^*ri<Kl.  In  the  second  stage,  gradually  develop- 
in*^  from  the  first,  the  coutrh  slowly  becomes  noiseless  and  finally 
fv»m\t\(-rf  aplionia  U  pre-^'ut.  From  this  time  on  the  surgeou  begins 
to  fak^-  a  pnictii-al  interest  in  the  j-ase,  chiefly  on  account  of  the  signs 
of  o!p-tniotion,  the  progress  of  which  he  should  watch  most  carefblly. 
lri-[iinifion  U  a-sociate<l  witli  a  noise  (stridor)  of  bubbling,  sawing,  or 
(To'.vin^  r-haniPt^T,  slight  at  first,  hut  gnulually  increasing  in  intensitv. 
Afr*r;j  -.h^rt  p:iu-«-  ♦•x|»initioii  tolli»w-.  associate*!  with  weaker  blow- 
ing'' -oun.U.  In-|Mftioii  nnw  shn\v<  that  Iwitli  n-spirator}'  stages  are 
fK-ri.mji;ini»Hl  },y  «\'tn'iiu*  ar'tiviry  of  thi'  :icc<*->orv  respirator}'  muscles, 
rli"  .iIji-  '.t*  iln-  no-f'  <lil;it(*  witli  om'\\  in-|»initioii,  the  muscles  of  the 
ri»*-k  li<'fiin<-  t^-nsr,  and  <»n  rxjiinition  tlirrc  is  alxlominal  stminin^. 
With  inii'.-j-ino  ^tcnn^is  th<'  :nn«unit  of  air  |)as>ing  through  the 
ofvliiil»(l  <j|..Tti-  i<  ink  lonircr  -utVnMriit  in  a  Lrivi'n  time-unit  more  than 
to  fijii:il  tli«-  <litV«r<'n<-<'  in  pn-^sinv  pnnhu'j-*!  by  the  violent  exertion 
ofrh*'  j|ilat'>r  niii-i'li-  ot'  tlic  <-hr<f.  Thi'  >«»ttcr  portion  of  the  thoracic 
Wall  ii'i'.v  ^i'lk-  in.  The  larynx  <li'<<-<n«ls  markcilly.  The  jugulum, 
.-M|»ra<-l.ivi<'nlai-  In-si,  and  in  cinaoiatcMl  cliildn-n  the  intercostal  s|)aoeSy 
tjjf  •  pi'ja-triinn.  tlic  lower  ])ortion  nf  tlu-  ^ti-rnnm,  and  the  lateral  walls 
of  tli»-c|i(-t  -nini'tinic^  np  to  tin*  third  and  fonrtli  ribs,  are  retracted 
///    fnfo    by  tin'    contractions    of   the   diaphrairiu,    the  central    tendon 
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of  which  has  become  a  fixed  point  because  the  insutticient  volume 
of  air  no  longtM'  |>C'rtnit-^  ^f  its  descent.  Inspiration  is  eonsidmiUly 
prolonged  during  this  perttxl.  The  nnmber  f)f  respimt^ »ry  etlnrts 
increase  at  first,  iind  may  diminish  later  to  12  to  the  minute. 
Finally  the  prolonged  inspimtion  is  no  longer  cfipahle  of  ttjualizing 
the  uegiUive  ()i¥8sure,  so  that  Avheu  the  nuiseuLir  aetion  of  the 
che.st  eearti^  the  thorax  springs  haek  intu  the  jwisitit^n  uf  expira- 
tion. It  haH  i>een  denicinst rated  larynguseopieally  tliat  the  violent 
effort  during  inspimti<m  inci'eases  the  stenosis  by  allowing  the  vocal 
esonis  to  be  lirought  nearer  together  on  aeerjuut  of  the  uhstruetion  to 
abduction.  When  stein>sis  van  be  denionstmted  Mlijeetively,  there 
net^l  not  he  any  subjeetive  sense  uf  ciyspntra,  hut  later  tliis  symp- 
tom beeonies  more  and  more  annoying  to  the  patiunt  and  tinally 
inerease;?,  giving  rise  to  fearful  apprehensiiin  t»f  snlfbeiition.  The  ehil* 
dren  liecotne  restless,  toss  about,  wtand  uji,  ehiteh  the  neek  and  try  to 
ery  out.  The  dyspnrea  is,  of  couii^e^  iner^'a^ed  by  their  eHVirts,  and 
dangerfius  attacks  of  suffoeation  widi  severe  cyanosis  are  the  result. 
Sometimes  a  violent  attack  of  euiighing  or  tiie  janmiing  of  some  loose 
piece  of  membrane  or  nias,^  of  mucus  causes  the  attaek,  which  ends  in 
extreme  exhaustion.  The  pulse-rate  inereases  during  the  secnnd  stage 
(120  to  130),  but  diminishes  in  volume  toward  t!ie  last  and  he*x>mes 
irregular  (inspiratory  omission^  pulsus  paradoxus^  Gerhnrdt),  In  the 
thirtl  stagc^  signs  of  insufficient  oxidation  tif  the  bhiml  tliat  wcTe  only 
transitory  during  the  second  stage  pretlnminate.  Tt>  these  are  added 
distnrlmnees  of  rircuhiti4in.  Cyannsis  is  constant.  The  markf^l  fear 
of  suffocation  gives  way  to  a.  deceptive  quiet  due  to  wirbou  tlifixide  iu- 
toxieation  and  exhaustion.  Somnolence  finally  sujx^rvenes,  at  times 
interrnpte<l  by  attacks  of  suffiwation  that  become  more  and  more 
ini'retjuent.  The  Ibniierly  red  face  is  now  pale  and  covexed  with 
cohl  pei'spiraliiMi,  the  right  side  of  the  li«irt  is  dilated,  the  veins 
of  the  neck  disteudetl,  and  the  pulse  and  breathing  finally  et^ase  with 
the  increasing  asphyxia.  The  respiration,  at  the  beginning  of  asphyxia 
hiirriKl  and  superficinh  is  finally  a  Inichial  rattle. 

The  alMvve  clinical  [>ictnre  is  subject  to  considerable  modifica- 
tion, ihie  [lartly  to  the  etTetrts  of  di[»hthentic  jK)is(ining,  partly  to 
complicating  disease  of  the  lung  and  to  the  varying  rapidity  with 
which  the  stenosis  develops.  Thus,  when  stenosis  is  fata!  in  a  short 
time,  or  when  rh^atli  cweurs  during  an  attack  of  sufibcatinu  before  the 
asphyxia  stage  lias  become  developeil,  the  end  is  aceonipanicd  by  vio- 
lent convulsions.  Involvement  :>f  the  bn>nchi  in  croup  can  only  be 
recognized  by  the  absenoe  <jf  stenosis,  or  after  the  latter  has  been  re- 
lieved by  traehiMjtoniy.  The  tempemture  imd  nite  of  respiration  in- 
crease eoTjsi<lerahly,  and  signs  of  aspliyxia  drvelrvp  thai  are  not 
inflneneed  l>y  tnicheotomy  and  do  not  eorrespftuil  to  tliose  produced 
by  laryngeal  steimsis.  The  breatliing  is  bronchial  and  the  exj>eetora- 
ti(>n,  as  long  as  present,  is  watery  c>r  foamy,  and  may  contain  mem- 
branoas  broncliial  casts.  The  traehesi,  lined  with  pseuilomemhninc,  is 
no  hmger  sensitive  to  touch.     When  there  is  considerable  stenosis  of 
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the  hirviix,  tlio  syinptoms  of  bn)iK*hiti!!t  are  usually  overlooked  and  the 
hipi>  roiiiui  (Ml  auscultation  an^  luusktKl  by  the  stridor. 

It  ir.  of  jrrwit  practical  ini|x>rtanct»  tt»  U'  familiar  with  a  ty|>e  of 
n;s|>inittn-y  disturlMiiice  eniphasizcil  by  Trendelenburg  and  ob6er\*eiI 
ill  Hfvrrr  riiM-a  of  iiaMH>liary Unreal  diphtheria  without  lesion  of  the 
larynx.  The  chiMreii  close  the  mouth  while  asleep,  or,  weakeneii  by 
the  p'lKT.it  iufe<'tion,  an'  in  a  state  of  somnolence.  The  sound  pro- 
<liic<il  is  <liie  to  th(>  t<»n;;ue  falling  against  the  swollen  entrance  to  the 
pharynx.  My  intnMhieing  a  piece  of  stoniach-tuU'  it  may  be  possible 
to  at  halt  sutlieient  air,  altliough  the  fatal  n'sult  of  the  severe  septic 
ppM-e^s  may  not  Im>  avoide<l.  Tlie  disciise  always  runs  an  acute  oourse, 
ahhoii;;h  the  rapidity  of  d(>veIopnient  and  the  duration  of  the  indi- 
vi«hial  sta«.fes  may  vary  i*onsiderably. 

Kain'hfiiss  (•jileuhites  that  the  tirst  stage  varies  fn>m  one  to  ten  days 
(av4?r:ige  four),  tlu'  second  three  Inmrs  to  seven  days  (average  three), 
and  th(?  thinl  >tage  usually  (>iuls  fatally  in  less  than  twelve  hours,  rarely 
laMJ hHT  one  ti>  two  days.  Siinne  has  reiiortiHl  much  lower  averages 
(two  and  a  half  days,  tnieand  four-tifths  iLivs,  and  a  few  hours),  but  his 
Hati^tic:^  include  many  fulminating  c;isis  (death  in  one  to  two  days  in 
m  |M'r  (Milt,  of  liis  case:-).  The  sUitements  relative  to  the  duration  of 
the  di«(M'*e  vary  also.  On  an  avenigi'  eight  days  pass  until  the  si^s 
of  .-tcno^is  diminish  nuirki*(11y,  (»r  till  di>:ith  (H*ciirs,  according  to  Rau(?h- 
fii>s  (in  seven'  dij)htlieritie  rast^  six  to  seven  days).  Sann£*s  average 
wa<  not  (jiiitc  four  days.  Com plic;it ions  may  delay  convalescence  con- 
sidci-ably,  and  not  infrisiuently  they  n^sult  fatally.  Convalescence  is, 
<»f  <*oiir><>,  mon'  protnuned  when^  tnicheotomy  has  been  performed  than 
where  no  openition  was  nivess;iry.    This  point  will  be  referred  to  again. 

The  symptoms  may  inipi-ove  during  any  stage,  even  marked  atvn- 
o>i^  may  subsid(>  s|>ontaneously,  stwnetimes  after  expectoration  of  the 
membninc,  although  thi>  taking  all  in  all  is  a  very  uncommon  piece 
of  hick.  lm)>rovement  manifest>  itself  by  diminution  of  the  signs  of 
stcntj^i^.  Ic^-cnini:  of  the  fever  and  of  the  pulst^-pate.  The  appearance 
of  miinipunilent  secretion  i-  tre(|iiently  omsidenMl  a  sign  of  impn^ve- 
nicnt  in  the  local  priK-e^*.  H«»arsene*;s  or  aphonia  remains  longer. 
l>c;«ih  i- n- n  rnle  dne  to  asphyxia  -^i^^vrndar^- to  stenosis  or  to  some 
hnii:  ci»iuj»lii':iii"n.  «»r  t'»  -i-ven-  t'»x:i'niia  **r  M-j>-i«i.  Pidmonan*  com- 
plit'aiioii-  inthifnci-   tii--   !:!'»:-:;iiiTy    inn<-li    in«»re    -incc  stenosis  of    the 

l:irvn\  ha-  I) :iie  ^r"  ',.  -^  iMip--rT.-i:ii''-  ;i- a  uwa]  rl.-ment.  the  technic  *»f 

tm.-!i.-.ii.unv  ii;ivinj  l..-...:ii.-  i--.;..::i.!i  pv-'p-ny.  The  larct^si  number 
i>t'  !;it:»l  «"t-.-»  in  wiii--,  :':.•-  i".';;--i"::r«-  c:in--  i- -ntfiK'-atiim  an"  duo  to 
l»:'.»n<lii:il  iT-'Ui'.  Surj.-.n-  ■:■.  ^.  ■.■..  yl.-*-  in  t!ii-  ilirivtiim.  Bnineh«»« 
pn.nni-'Mi:!  n.  i\  -i- v.  i..ji  :-.  :.■"-*  j- ■•:"  tIh'  •ii--:j-«:".  mtvit  fn-qm-ntly 
in  tlu'  -..■■i::"l — -'.mt  i-.  :.■■.'  ::  -  '  ■■  j::i:iinL'  "t'  rii-'  tir>t  week.  Only 
tli"-t'  hstv  :.■.■.:■:•-:::•:■■:-  :':..":  :.::■■■:  •':•■  laryiiv  :nid  iraohcsi  will  W 
nitriT;.^:!' '1.  l"  •  •  *'  '  :'*:.-  \:vy::\  •.::''..  -'ili-Hf  lUi-nt  >f;ir  sten«>sis 
and  .■■■:■.:■!■:•         /.-'  :   :.■■::.::'•*:■■:.     :':::■■  -'li'inuiNisa.  and  peri- 

eh. «-.::■"::-  :::■■  -.■•.  i'  -•-.■■.•".■::■;.•  :::..!-::.■-:;  ■■:'  the  larynx  or 
paiM;v-i-  .■:"  ::.-   ;..:...:;.:..-;  :.,v  :•-.!:  i::  .i.  jl'iiiti^-n  }inuimonia,  usnally 
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at  the  Olid  of  the  secihnd  week,  and  paraly,^i.s  uf  the  jil)duot<irs  may 
Itmil  to  secnudurv  .sttjuosis. 

Diaguoais. — The  diagiif>>iis  is  usimDy  imuk  widnuit  dittieiiUy.  Grad- 
ual d<'V<'I<"inineJit  tif  tlie  eliiiiciil  [ji«'tiitv,  jn'iHlronial  siij^iiSj  the  presence 
of  It  diphlherilii-  pmee.s>  in  the  pharviix  fir  luwej  and  the  existence  of 
a  more  or  les^  proiiouiH-ed  e|iidendc  are  sigiiitieant  data.  Lnjfler  bacilli 
may  not  iiifre«|uently  be  found  in  the  [pharynx  even  when  there  h  no 
niend)r:uie.  When  the  |iiiarynx  is  oleiui,  it  is  at  times  |»ossible  hy  de- 
pressing the  root  of  the  tonnuf  to  find  a  rnenilirane  *>n  the  e[>i^hjtti.s  or 
at  the  entrance  to  the  Un\vnx.  When  it  is  possii)ki  to  make  a  laryngo- 
Bcopic  examiaatioQ,  even  if  only  a  nionientary  glimpse  is  obtainetl,  ii 
diagnosis  may  sometimes  1m.'  made.  (Jn  the  r>ther  hand,  it  must  be 
admittetl  (liat  tliis  metliod  of  rxiunination  sn  disturbing  to  the  children, 
already  anxious  on  acenunt  of  the  dyspnrea,  is  otdy  neccssiu'v  in  a  small 
percentage  of  eases,  and  when  the  stenosis  is  very  marktHi  it  is  eonn- 
teriudicated,  and  the  snrge<>n  must  lie  satisfied  with  a  probability  until 
tnu'heotomy  luis  Iwen  performed,  wliicli  will  etiable  him  to  nuikea  •jniet 
examination.  The  residt>  of  stati>t>es  jnstily  the  surgeon  in  <"cai- 
Hi<lering  any  tsise  nf  acute  stenosis  (»f  the  larynx  in  ehildhiMKl  to  be 
of  diphtheritic  origin  until  the  eontraiy  is  proved  Ijy  more  aee-umte 
examinatiim,  ]>rovided  the  history  thies  not  give  defiuitt^  information 
in  iavor  of  some  other  cause  (foreign  IxRly),  When  the  histitry  is 
uncertain^  it  may  be  difficult  tu  distinguish  the  condition  from  the 
picture  jinKluced  l)y  as|»inition  of  foreign  IxHlies,  Mistakes  have 
been  made  in  both  directions.  There  are  a  nundKT  of  acute  in- 
dtunmatory  processes  that  prtnhice  steuf>sis,  such  as  laryngitis  catarrh- 
alis  (pseud(»cit>up),  phlegnioncFsa,  u^Unna,  and  |>erit  liojidritis.  Tumors, 
for  instance,  papilloma^  luid  extndarvngeal  obstrueti<>n,  such  as  retro- 
pharyngerd  aliseesses,  may  have  a  similar  etfect.  In  adults  it  is  easier 
to  make  an  error  in  diagnosis  in  entupous  hm-ngeal  tracheitis^  beeanse 
there  is  usually  no  sten<isis  f^f  the  laryn,\\  rmd  (^specially  because  the 
physician  is  not  apt  tn  tiiink  of  the  condition.  The  laryngeal  mirror 
la  of  great  value  in  eases  oi'  this  sort. 

Treatment. — No  one  will  dispute  that  trat'heotomy  may  W  indicated 
at  anv  time  in  the  course  of  eroupons  diplitheritic  laryngitis,  so  that 
there  remains  only  to  be  discussed  the  time  for  openition,  and  wliat 
may  be  exj>e<led  from  it.  Tracheotomy  Ijclow  the  obstruction  removes 
instantaneously  the  signs  of  stenosis  and  enables  the  patient  to  exist 
until  tiie  disejtse  subsides.  The  pathological  proiM.'Ss  is  not  inHueiieed, 
and  extension  to  the  Hiier  air-tuln's  t<K>  oCten  negatives  the  immetliate 
result  of  the  operation.  The  influence  on  the  circulation  and  r»n 
eomplicating  diseases  of  the  lung  is  favorsible,  inasnmeh  as  they 
are  usually  secondary  to  the  stenosis.  Rauchfuss  niaiutjuns  that 
tracheotomy  done  at  the  right  time  is  the  best  proph>'lactie  agjiins^t 
l)ron<'hi»pncumonia. 

Tlie  [jrognnsis  of  t raeheotomy  dejiends  on  numerous  factors.  First 
of  all,  the  eliaraeter  of  the  epidemic  is  important.  The  (X^urreuce 
of  many  septic  cases  makes  the  statistics  worse,  and  if  the  bacterium 
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is  possessed  of  grc^jU  vinil*^ii(x»,  niiiiiy  jmfii'iits  will  .siuvutiib  to  tle*M»eti<!- 
in^  croup*  Towanl  thv  oud  uf  au  epkleuiic  the  progiii>t?is  wW'V  o^wm- 
tion  is  ofteu  niiich  hfttiT. 

Tlir  statistics  of  the  Parlsitiii  dnhlreii*s  hospitals  ilhisinitiMhi^  tlirc, 
for  tht!  |H'ri"t'otiigL'  of  rtvoveric.'^  aWw  tracheotomy  In  cDHip  vartt?d  iu 
the  years  IHol  to  IS''*  Jietwit^o  K>  ami  4'>  |w^r  cent. 

Genemlly  ^peakirij^,  the  danger  to  life  inci-ense^  in  proportion  to 
the  extent  of  tinin<mi<  niembnme  iavolve<l.  CVnes  with  !»imultaneauii 
iiivolvenieiit  of  the  pharynx  ait?  fiionj  4lisji>trous  tiiaii  vvheu  thr  liirynx 
alone  is  affecttHh  The  prognostic  pigiiificance  of  extension  to  the 
traehea  and  hmnehi  was  made  evident  by  Kiijiiliin,  who  eoin|iiired 
|Mitients  witli  traehe«jtomy  w'ho«e  respiration  hewirne  perfectly  free 
inmKHliately  {VyilA  per  eent.  of  deaths)  arid  those  where  this  \va»  not  the 
case  (fn.'>  [K'r  cent.).  Coughing  n\y  of  exK'iisive  hrunchial  ctists  is 
an  ominous  sign,  and  although  tlie  respiration  i>  momentarily  im- 
proved, mo8t  of  the^e  cases  die. 

The  statistics  c^)llecte<J  by  Rose  illustrate  tlie  relation  of  the  in- 
volved area  to  tlie  pnjgnosis : 

Percent. 

Of  18<)  trat'ht'Otuiuies,  with  djsea.-^e  of  the  |jin,'iix  alone,  recovered  .  -  52.2 
Of  940  tnitlieiitrinueH,  with  dLs*ii.st*  of  the  Larynx  «nd  phaiynXt  recovered  28.2 
Of  24"i  imchwtomieji,  with  hiryngohronchial  crtnip,  i*i*covereiJI  ,    ,    ,    31.9 

Of  l^^^l  tnK'heutoinit>>,  with  diphtherm  uf  the  pliaryiix,  and  taiyngO' 

brutiuhial  cruujj,  rerover}' 20.4 

The  time  at  which  traohwjtomy  is  ptTfttrmeil  is  of  great  signiftcance 
in  determining  the  fate  of  the  patient.  If  the  stage  of  asphyxia  has 
Ijeeu  reachetl,  the  prognosis  b^Hmies  worse  from  hour  to  hour.  It 
irt  well  kmiwn  that  an  ojMTatiori  |>erforme*l  toward  the  end  of  the 
third  stage  may  allow  the  vital  spark  to  Bare  np  onee  more,  (►yt  that 
the  ptitieiit  usually  sun^nmhs  after  si'veral  hour«  to  the  damage  done 
by  prolougcHl  asphyxia.  It  is  nevertheless  im[x>rtant  to  bear  the 
exception  iu  mind,  and  to  remember  that  traehe<dotny  has  at  times  sav'e*! 
life  when  respiratinn  had  eease^l  and  no  jmlseeouM  he  ft'lt.  The  author 
will  mention  the  fig:nres  tjf  Hirscli  and  of  v.  FSertrniann's  elinie  of  the 
various  statistics  that  show  the  iuHuenee  of  the  diiration  of  the  {1is€«ise 
on  the  result  of  traeheiitomy.  There  are '20o8  cases.  From  the  first 
to  the  ninth  day  of  ttie  disesise  the  de-ath-rate  after  tnK'hef>toiny 
increa^^ed  from  45.3  to  82.1  percent.  The  same  relation  was  pres*ent 
when  patient"^  were  taken  into  the  elinie  in  an  advanced  stage  of  the 
disease,  and  n«tt  operatwl  upju,  for  the  dejith-nite  iue^'ase^l  from  18.3 
to  81.6  per  cent. 

The  age  of  the  patient  isof  grejit  prognostic  inip^irtanee  acw>rdiiig  to 
various  authors.  During  the  first  year  of  life  tlie  prngnosLs  is  almost  ah- 
sohitcly  fatal,  in  the  sec«>nd  it  is  still  unfavorable,  and  impnives  pri>gros- 
sively  fn»in  the  third  to  the  tenth,  Hirseh  found  the  mortality  in  the  first 
year  of  life  to  be  9H  per  eent.  ;  iu  the  seeond,  92.5  per  cent.  ;  from  the 
thirfl  to  the  tenth  it  diminishtHl  troni  71.(j  to  42, ;^*  |ier  cent.,  and  grad- 
ually iuereased  from  this  age  to  80  per  eent.  in  adults,     Trendeleuburg 
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claim?;  that  XW\^  is  bcf^iuse  adults  witli  rHjtlubcria  rarclv  are  obli^jcN:!  to 
\\i\\v  truclu-nHiiny  jH'H'nnuvd  (l.'J.O  jter  rvnt.,  IIir>rli),  Tlic  tlvspinfa 
is  as  a  riik»  d\w  Xu  bnmcluul  cniuji  inv<ilvin|L;  tlic  tliior  ttibos,  and  is 
not  miicii  iiiHuL'Uut.'d  by  t niche* itooiy.  The  prognosis  in  tluKst^  not 
ojiepat<'il  ii|Mm  during  the  firt^t  ywir  of  life  is  worse,  and  even  if  only 
a  few  of  the  children  are  siivetl,  thc*i<e  lew  justify  the  <t|ierali«*n,  (i. 
Fiseher  was  able  to  save  lii  ]>er  eent.  of  tho«e  openitetl  upon  in  the  Hrst 
year  of  life. 

The  eaii^e  of  deatli  after  traeheot^miy  is  praetieally  the  same  as  in 
thoee  not  oj^jemtetl  on,  except  in  tbe  ciises  of  suffbeation  due  to 
stenoses  bi*^li  up.  The  danger  of  operation  is  insifrni tit-ant  rompjired 
with  tliat  of  the  diwease.  Aeeidents  or  niistiike?;  dnrintr  tbe  o|ieni- 
tion  and  ineidentid  infec^tion  of  the  womid,  dipbtheritie  or  septic, 
are  unteiward  events  that  eannot  at  times  be  avoided.  Ulceration 
of  the  trachea  and  beuiorrba^re,  necrosis  f»f  cartilage,  stenosis,  and 
fistula*  niig-lit  also  be  mentioned  as  afler-effects,  St»me  observurs 
claim  that  the  trjcheotoniy-wound  beeomeis  infeete<i  in  mf>re  than  half 
<>f  the  cases.  Tbe  wound  bef-onies  covered  with  a  whitish  dejiosit, 
later  changing  to  a  dirty  gray,  and  in  severe  cases  extensive  gan- 
grene of  the  neigliborbood  may  fnUnw.  The  surronuding  ](arts  bectime 
o^iematous,  and  a  sharply  outlined  inlianimatory  region  surrounds 
the  gangrenous  margins  (if  the  wound  ;  this  inflammation  may  extend 
onto  tbe  chest.  The  tissues  slough,  nnd  the  anterior  tracheal  wall 
may  become  necrotic  over  a  considerable  arra.  These  severe  con- 
diti<vns,  with  snppuratif>n  extending  to  the  mediastinumj  arc  more 
liable  to  develoji  after  tmcbeotomy  inferior  than  alkT  tracheotomy 
superior.  No  treatment  is  of  avail.  In  less  severe  cases  anti5je(»tic 
measures  may  o%^ercome  the  infection,  Tbe  technic  of  the  opera- 
tion and  the  subsequent  treatment  may  be  nf  influence  in  prevent- 
ing these  comjjlieations.  It  is  self-ivideut  that  a  well-a]i|»ointtHl 
hospitid  with  trained  attentlaiits  and  the  constant  attention  of  a  |)bysi- 
ciau  offers  far  more  iavorable  c(>nditions  than  are  to  be  found  in  a 
private  liouse.  Statistics  emphasize  this  fact,  and  ]>arents  should 
always  be  advised  earnestly  to  allow  children  with  diphtheria  to  be 
removitl  to  a  h(>spital. 

Considering  the  variety  of  conditions  prevailing  in  any  individual 
epidemic,  the  mortality  following  tracheotomy  is  rndy  of  value  when 
the  tigures  cover  u  long  iteriod,  Monti  finmd  the  molality  it)  18H7 
to  be  73.3  per  cent,  of  lli,73(i  eases  ;  Lovett  and  Munro,  72  j>er  eent. 
of  21,833  cases;  and  .Siegcrt  (l«t*0  to  1893),  58.6  percent,  of  10,gl5 
cases. 

Behring's  serum  treatment  has  eflPected  a  marked  change  in  the 
prognosis  of  tracheotomy  iu  diiihtheria.  The  s|M"cifie  inffuenee  of  this 
mctliotl  has  been  shown  lK\vond  dtudit  by  experieiiee  extending  over 
more  than  seven  years.  The  advantages  of  serum  trt?atment  are  rapid 
improvement  of  the  general  e<indittoD  and  fever,  prc>mpt  cessation  of 
tbe  liieal  prr^cess,  and  rapid  separation  of  the  meml>rane.  Stenosis  of 
the  larynx  is  avoidtnj  or  made  to  disapjK-ar  wheii  present.     Diphtheria 
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O'Dwyer  app«ratus  f<n  intiibftUon  r»f  the  larynx. 


The  tuhos  are  ut*  fjildetl  bronze,  and  are  nitlicr  heavy  to  prevent 

being  eoughed  up,  TIic  bul^nn^  <»f  tlu-  inuldli'  jirntinii  scarves  the 
^ame  piirjuij^e  and  lies  below  the  glottis.  Ol*  kite  eorrnijjated  hjird- 
rubher  tubes  have  been  recuniineiided.  The  transverse  neetion  is 
oval  J  beeaiise  round  tubes  are  apt  U>  ]>rr>iltife  sh>norliinfr  nf  the  vocal 
cordis.     The   npjier  entl   has  a  head  whieli   spreads  siilewise  and  pos- 
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toriorly  aii<l  msts  an  the  false  corrls  and  on  the  interan-tenoid  regiuD. 
T\n'.  iicad  liiLs  a  .small  hole  in  the  side  for  a  string  which  prevents  the 
tube  from  Hlippin^r  while  being  iutrcKluced.  The  tube  is  joined 
to  tin*  iiitnMlu<*«?r  by  means  <jf  an  obturator  fitting  accurately  into 
the  (^111 11  la  and  {K>s.seRsing  a  .small  knob.  The  size  and  shape  of  tlie 
iiitHHliKicr  are  illustrated  in  Fig.  o2.  The  tube  is  removed  from  the 
obtiinitor  by  means  of  two  small  arms  that  are  pushed  forward  by 
nHiiiiH  of  the  finger.  Tliis  extractor  and  the  method  of  using  it  are 
suflieiently  illustrated  in  Fig.  52.  The  child  is  held  in  the  lap  of  the 
nurse,  and  an  assistant  bends  the  head  of  the  child  somewhat  backward 
(sonu!  prefer  to  oj^erate  with  the  {Mtient  lying  down).  A  self-retaining 
mouth-gag  is  introduced  as  far  back  as  possible  and  the  left  forefinger 

Fig.  63. 


Fixation  of  the  larynx.    (Lejan.) 

ins(>rt(d  behind  the  epiglottis,  which  is  held  forward  with  the  base  of 
th<'  t(»ngue.  Force  slioiild  not  be  used.  It  is  best  to  pass  over  the 
|M)sterior  surfaci'  of  tlie  epiglottis  sti  as  t<^  avoid  the  oesophagus.      After 


lust  not  w  uiulrr  tonsmn,  luvauso  the  arvteno-epiglottidean  folds  or 
thr  aiiirK"  ot'  tlio  nioiiih  will  lu'  apt  tn  slnugli.    The  attacks  of  coughing 
that  tolloNv  intubation  may  continue  fivf  to  fifteen  minutes  or  longer 
anil  Ih'  rop«'at<'<l  nticr  an  intorval. 

It  i-.  iTt-m  rally  ^aid  that  ii  is  more  ditlioult  to  extract  the  tube  than 
TO  insert  it.     The  ]»re])ai*;itions  are  the  same.     Of  late  Trunipp   ha^i^ 


The  tube  guided  liy  the  Index  finger.    (Lejara,) 


obtains  the  same  rrsiilt  by  lateral  pnssiirt'.  Ttituhation  in  the  hands 
of  a  j^kiH'til  opfRit(>r  siumld  be  |HTtV>rtnfd  in  les^  than  a  minute.  It  is 
well  to  pructise  on  the  cathiwr  to  obtnin  the  necessjiry  M\\. 

Attention  hus  Wen  callnl  to  a  number  of  disadvantagtja  associated 
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v-t:_  "..  •  i-'v  •  r»«>^i:ir*-.     Tli*^?^  ..Kj^-i-tii-o.-  are  l^i?^!  Iani**ly  «>o  actoallv 

r»i--!r--:    •  •:-:::i'  n^.  wrjit-h  have  W  niim*-n»iL'?  «>per:&ti>rv  tt»  n^ect  the 

::»-'■;•  •:.     •  »•.  'l*:  ■  ct>.r  binJ,  miviw'atts  •>!*  th^  cnethtMl  have  eiNfeav<>red 

I     ui:    ::.-^«-  «iL-a«ivantaire>  "r  Im  pr»>ve  that  their  signiticmce  Ifei* 


Fi.i.  V 


ri-i  —J'M  ;<-t-n---»  th-»  lArrav     Itfjaak) 


•  -:::uble  iv<ults  as 

it-  :":n>^luction  of 

r.    r.-i,  a5i»hrxa  finom 


The  fliiR«r  inuhes  the  tube  Into  place.    (I^jftin.) 

extromclv  ancnmmoii  to  linvt'  tlit!  iiionjhnmcs  srparato  nff  ami  l)e 
rnimpled  up,  csjKX'ially  if  sbt^rt  tubes  are  uscil.  llnvr  found  this  am- 
dition  once  in  74  wii^es.  In  wtnie  ciisos  the  tube  dm^a  not  ronvh  to  tlu- 
ohatriiction,  or  it  is  inijwssible  to  introduce  the  same  ou  aecouut  of 
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marke<l  a'denia  at  the  entrance  of  the  larynx.  In  cases  of  this  sort  a 
quii-k  tra(;lieotomy  is  the  only  way  to  save  the  patient.  It  is  not  un- 
common to  have  the  tube  clogged  by  a  membrane  or  to  have  the  eanula 
coughctl  uj),  or  to  have  the  patient  vomit  during  intubation.  Sonn*- 
timcs  ([iiitc  largt^  pieces  of  membrane  may  j>ass  through  the  tube. 
(Baor,  v.  Ii<'>kai.)  In  other  cashes  the  tube  becomes  clogged  and 
coughing  out  tube  with  membrane  tem|K>rarily  improves  the  condition. 
It  i.s  dangerous  to  have  a  plugged-up  tube  remain  in  nitu.  The  only 
safe  procetlure  is  to  remove  it  quickly,  and  with  reference  to  this 
emergency  it  lias  been  recommended  to  leave  the  guide-thread,  for  by 
its  aid  a  nurse  may  remove  the  tube  any  moment.  It  is  not  considered 
es{)ecially  disadvantageous  to  have  the  tube  coughed  up,  for  ofbentimes 
this  indi(tites  that  the  stenosis  is  less.    Reintubation  may  be  unnecessary. 

Fig.  60. 


The  tube  in  its  pn)per  position.    (L<'jar8.) 


Rei)eat('d  coughing  up  of  the  tube  and  persistent  stenosis  render  trache- 
otoniy  lu'ccssarv.  By  tying  the  hands  the  children  may  be  prevented 
from  removing  the  eanula  tlieinselvos.  A  j)hysician  must,  of  course, 
reintr<Mlu<'<-  tlie  tnl)e,  a  m;irk<'<l  disidvantage  ot'  the  method,  l)ecause  it 
domMinU  tln'  presence  of  a  tniine<l  Iiand,  not  only  on  account  of  the 
aeei(l<'nts  ahnve  mentioncHl,  l>nt  also  l>e<*ause  tiie  tube  may  have  to  be 
remov<'<l  at  any  lime  tor  tli<'  (>nr]>os<'  of  cleaning.  It  has  been  generally 
em|)lia<ize4l  and  rccoir|ii/e<l  hy  O'Dwyer  himself  that  difficulty  in 
swallowing  i->  m  distinct  «li>jidvantage.  Flnids  are  apt  to  enter  the 
eanula  and  give  ri<e  to  violent  attack^;  of  congliing.  The  dread  of  pain 
and  tlie  attacks  of  coughing  cause  the  }>atient  to  refuse  fo(xl.  It  has 
been  rec(»mmend<'d  to  give  semi<oli<l  food  with  the  patient  in  the  hori- 
zontal position,  and  v.  Muralt  and  (Vl)wyer,  hy  diminishing  the  size 
of  tli<'  {(>]}  of  the  tnhe,  have  imj)rovc(l  the  conditions  necessary  for 
.swallowing.      When    the   stenosis   is  slight,   some  autliors  recommend 
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renitjval  of  the  tube  wliilt*  feeding,  but  tliis  advice  is  of  mioertiiin  value 
because  nf  the  danger  of  vouiittng  wlieii  the  instrument  is  subsequently 
intrmlueed,  atid  iK^eause  it  is  l)v  no  nieaus  a  matter  of  indifferenee  how 
many  times  the  operation  is  rejieated.  Autopsy  reports  after  intuba* 
tion  do  not  mention  deghititiou  pneumonia.  The  difficulties  in  feed- 
ing constitute  a  grave  danger  when-  lasting  for  some  time^  for  the 
cbildrt»n  emaciate  and  stK^ondarv  tracheotomy  drn-s  not  save  life, 
although  it  may  improve  the  condition  temjmrarily.  As  regards  pneu- 
moDia^  there  seems  to   Ix'  tNmsiderahle  ditlcrcncc  of  opinion.     Some 

Fio.  61. 


//:. 


s^X 


Wltbdrawal  of  the  thread.    (L^an.) 

have  observed  that  it  occurs  frequently  after  intubation  (Wicdcrliofer^ 
Van  Nes,  iSehwalbc),  and  claim  tliat  insufficient  cxpeet(jration  and 
deficient  supply  of  air  are  responsit)ie  ;  otbei*s  are  of  the  opinion  that 
the  c^niditious  in  this  respect  are  not  materially  worse  tlian  after 
tracheotomy*  Van  Nes  deduces  from  liis  experience  that  pneunntnia 
is  a  countcrindiciition  in  intubation  or  is  a  direct  indication  fir  imme- 
diate secondary  tniclicotoniy.  'J'he  fact  that  a  st;ige  of  apno^a  never 
follows  intubation  is  an  iiulieation  that  air  is  not  wj  freely  supplied  to 
the  lung  throu|Th  a  tul)e  as  through  a  tracheotomy  canula. 

The  ulcers  are  apt  to  occur  near  tlic  uppiT  end  of  the  tuiic,  on  the 
anterior  surfnce  of  the  tmeliea,  or  in  the  region  of  the  cricoid  cartilages 
where  the  tul)e  bulges.  The  character  of  tlic  epidemic  is  of  manifest 
iniixirtanee  in  this  dire<*tion,  iitherwisc  it  would  l>e  hardly  conceivable 
that  such  different  results  could  be  obtained  in  diftercnt  cities. 


OF  THE  I^J?rv^    *yD  TRACBEA. 
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fore  diphtheria  of  the  woijikI,  Iiemorrhage,  aiul  .siil>se<jiieiit  stenosis, 
althmigh  intubation  dues  not  preveot  the  development  of  severe  stenosis 
and  otiier  after-effects, 

2.  There  h  a.  greater  readiness  on  the  part  of  jtatients  to  submit  to 
thin  proee<lure. 

;3.  An  a(]aestheli<!  need  not  \m  u.sefl,  neither  is  a  traine<l  assistant 
necessar)'.  If  the  latter  is  dispen.se<l  with,  O'Duyer's  rule  to  be 
always}  ready  t'or  traehetitomy  is  also  diHregiirded. 

4,  The  nipiil  technie, 

5.  Utilization  of  the  upjier  air-pasgages  for  normal  warming  and 
moistening  of  the  air,  thus  guarding  against  drying  of  the  secretion 
and  damage  Uy  the  deeper-s^^atetl  air-passages.  After  traeheotomy  an 
endeavor  ean  be  made  to  imitate  this  iunetion  of  the  nose  and  pharynx 
by  artifieial  means. 

(j.  Shorter  eonvalescence — that  is,  up  to  the  time  that  the  eanula 
can  be  removed. 

After  the  eanida  has  l>een  removed  in  cases  in  whieh  tracheotomy 
has  been  perfoniKxl  the  difficulty  with  the  wouinl  can  no  longer  he  con- 
sidered part  of  tlie  primary  condition.  At  times  the  tuljc  is  expectoratcil 
within  a  few  hour«  and  lias  to  be  rt^inlroduced.  The  tube  .should  be 
changed,  provided  no  disturbance  lias  arisen,  after  tweuty-four  to  forty- 
eight  hours  ;  the  number  of  times  it  is  necessary  to  reintnbate  in 
any  individual  C4ise  varies,  but,  generally  speaking,  it  increases  with 
the  length  of  time  it  is  iitK-essary  to  leave  the  tube  in  tdttt. 

The  statistics  of  v.  Bokai  show  that  the  tube  was  finally  removed  in 
80.8  per  cent,  of  473  cases  within  the  first  one  hundred  and  twenty 
hours.  The  aversige  duration  is  usually  four  to  five  days  ;  according  U> 
v.  Bi'ikai,  seventy-nine  hours.  It  is  nrre  to  be  obligeil  to  leave  a  tube 
in  place  more  than  ten  days.  It  will  lye  seen  later  that  in  eases  of 
tracheotomy  one  cannot  remove  the  eanula  until  a  much  later  date. 
The  following  conditions  are  <?oiinterindi«itione  to  intubation  even  in 
the  opinion  of  iti<  most  ardent  advrN3ates ; 

1-  Complete  occlusion  of  the  nasopharyngeid  cavity  by  swelling  of 
membranes. 

2.  Marked  oedema  of  the  entrance  to  the  larynx. 

3.  The  presence  of  a  retropharyngeal  abscess. 

4.  As|)hyxia  on  entmnee  to  the  hospital. 

Other  writers,  such  as  Schlatter  and  Van  Nes,  with  whom  the 
author  agrees,  are  of  the  opinion  that  extensive  involvement  of  the 
pharynx  is  a  eounterindication,  because  the  vulnerability  of  the  dis- 
ease^i  nmcous  membrane  renders  intubation  no  longer  blotrtlless.  This 
is  especially  to  be  emphasize<l,  be«uise  severe  [diaryngeal  diphtheria 
tends  to  extend  downward.  Those  cases  that  sliow  evidence  of  involve- 
ment of  the  deeper  air-passages  are  also  t*^)  be  excluded  from  intubation, 
so  that  the  cases  suited  for  iutnliation  are  mainly  those  in  w*hich  the 
larynx  altme  is  involved.  In  practice  this  indication  ean  only  be  com- 
plied with  when  it  is  j>ossiblc  to  ascertain  definitely  the  region  involved. 
The  error  in  judgment  is  oftentimes  eviilent  from  the  unsatisfactoiy 
Vol,  II.-13 
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results  following  intubation,  and  in  these  cases  tracheotomy  is  to  be']>er' 
formcnl  ininuHliatcly.  The  fact  that  numerous  cases  of  tracheobronchial 
croiii)  havi'  been  cureil  with  intubation  must  not  lead  the  surgeon  astray^. 
When  the  process  giving  rise  to  stenosis  extemls  beyond  the  tube,  chance 
plays  t(H)  great  a  ^lart  for  a  conscientious  surgeon  to  take  any  risk. 
Tliis  latter  consideration  and  the  recognized  difficulties  of  after-treatment 
have  always  deterred  the  author  from  intubing  diphtheritic  children 
outside  of  a  hospital  in  spite  of  the  enthusiasm  of  some  authors.  He 
has  never  recognized  that  the  condition  is  one  of  intubation  versus 
tracheotomy,  for  exptTience  to  date  shows  that  both  operations  are 
justifiable,  and  any  attempt  to  compare  the  superiority  of  one  or  the 
other  metluKl  from  the  i)ercentage  of  mortality  is  futile.  The  more 
cases  are  reix)rted,  the  less  the  difference  in  the  mortality  of  the  two 
oi>enitioiis. 

MacXaughton  and  Madden  found  that  the  percentage  of  recoveries 
in  o')4()  cases  wllected  up  to  1892  was  30.5.  Gillet  found  it  to  be 
29.2  of  8299  cases  of  intubation  and  30  in  1599  cases  in  which  trache- 
otomy had  l)een  jxjrformed.  v.  Ranke  found  that  recovery  took  place 
in  39  per  cent,  of  1324  cases  of  intubation  in  primary  diphtheria,  and 
in  38.9  i>er  cent,  of  1118  trache<:)tomies.  Siegert  has  shown  that  in 
the  prescrum  [wriod  the  mortality  was  64.4  per  cent  and  58.6  after 
intubation  and  tracheotomy  resiKKJtively.  It  must  be  taken  into 
consideration  when  comparing  these  figures  that  the  mortality  of 
tracheotomy  is  influenced  in  a  large  majority  of  cases  by  the  severity 
of  the  attack — that  is,  in  cases  in  which  intubation  is  counterindicated, 
even  when  uschI  in  a  most  lil)eral  way.  It  should  fiirthenuore  be 
remenibere<l  that  of  those  intubated  about  one-fifth  have  to  be  sub^e- 
<iuently  o]>en)tcd  upon,  and  inasmuch  as  tracheotomy  is  more  likely 
to  save  life  in  these  cases  the  sooner  it  is  done,  the  conclusion,  aooord- 
ing  to  the  author\s  opinion,  seems  justified  that  tracheotomy  b  the 
more  vahiablc  procwlurc  in  connection  with  diphtheritic  stenosis.  If 
the  ]M*roentagc  of  mortality  alone  were  consiclered,  intubation  would 
have  to  be  abandoned  entirely.  The  latter  method,  however,  is  said  to 
give  better  results  in  the  early  years  of  life  accortling  to  American 
statistics.  Biicr  as  well  as  v.  Ranke  is  of  this  opinion,  whereas 
Vmu  Ncs,  as  tlie  roult  of  his  exiK*rience,  holds  that  primary  trache- 
otomy is  <listinctly  imlicatcd  in  the  first  two  years  of  life. 

TIh'  luMiefit  of  serum  treiitment  has  naturally  l)e(»n  mutual  both  to 
intubation  and  traelieotomy.  In  both  cases  the  relation  of  mortality 
to'  rr(M)V('rv  has  been  r('V<'rse<l  eomparnl  with  the  anteserum  period, 
Sieu:«'rt  showed  that  the  j^en-entaL'^e  of  deaths  in  11,104  tracheotomies 
from  lS!>o  to  1!MM)  was  .'J-1.lM>,  wlierejis  in  hospitals  where  intubation 
was  used  :*>  l.'JT  per  cent,  ilicd.  These  re>ults  in  intubation,  however, 
Wen*  reaelie<l  only  witii  tlw  aid  of  j)rimary  an<l  socondar}'  intubation. 
Tlu'  IfUirtli  of' time  it  is  nece><arv  to  leave  a  tul>e  in  place  is  said  to  he 
niueli  -liorter  >inee  the  u>e  of  s<'rum.  S(»ltnianu  claims  the  avera^ 
time  to  have  (l<'erease<l  from  one  hundred  to  fii'ty-eight  hours,  and 
aeeiinlinu  to  v.  I>okai  from  seventv-nine  to  sixtv-one  houi*s. 
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The  more  si>ecific  tit*;itment  influenct'«  tbe  death-rate  by  no  longer 
permitting  the  diphtheritic  pi^oeesH  itsi^lf  to  lie  the  sole  coutntlhng 
fact4jr»  the  more  the  diiuj;er  t>f  any  niethtKl  of  ofHi'ratlon  heeonie^  evi- 
dent, and  in  this  eunneetion  it  is  interesting  to  note  that  in  AnierieaD 
Rtattstics  of  I'iH  deaths  after  intubation  6^ — L  r.,  4,4  jier  cent. — were 
caused  by  suffm-ation  {ti  times  due  to  jjlii^ging  and  3  times  to  coughing 
up  of  the  tul>e).  The  tuet  that  diplitlun'ia  <if  the  wound,  as  shoAvn  by 
Kronleio  mid  others,  does  not  occur  with  scrum  trctitnient  has  removed 
the  most  .seritui'-  <»bji'ctinn  against  tracheotomy.  Tlte  anthrtr  th^Teiure 
does  uot  agree  that  serum  treatment  ha.s  rendered  tiie  conditions  nutre 
favorable  to  intubation  than  to  tracheotomy,  and  it  is  not  snrprjsiug 
that  there  are  still  jihysieians  who  prefer  trjiehetttomy  to  intubation  as 
an  operative  pniec^hire  in  diphtlieritie  stenosis  (v,  B«'»kai)  if  the  matirial 
at  hand  Ije  examined  cntically.  On  the  other  hand,  the  author  must 
agree  with  (Schlatter  tluit  intubation  may  lead  to  recovery  in  a  sliorter 
time  and  in  a  less  aggressive  manner  in  a  numlxT  of  carefully  selected 
cases,  but  primary  intubatiou  <iu  principle  is  to  he  condemned. 

lEdema  of  the  Larynx,  Laryngitis  Submucoaa. — (l^ema  of  the 
lar>^nx  h  in  tlie  majority  of  eases  due  tf»  some  inflammatory  process. 
This  fact  alone  would  justify  considering  the  subject  under  iuflamnui- 
tory  conditions,  which,  moi-eover,  is  absolutely  uecessaiy  if  it  be  called 
to  mind  that  all  sorts  iif  intiUnitions  of  ihe  mucosa  or  snbmneosa, 
Heroufs  and  even  purulent,  have  In-en  included  in  the  collective  term 
«Ddema  of  the  glottis  since  Bay le  created  the  phrase  o'd^me  de  la  glotte. 

Re[»eated  attempts  have  Iwen  made  to  eliminate  the  ciaifusirai  that 
has  arisen  by  haying  sn  mucli  stress  on  one  symptum.  Kuttner  claims 
that  the  term  oxlema  «>f  the  hirynx  sho(dd  only  apply  to  those  pmcesses 
in  which  active  irritation  in  the  larynx  is  absent,  whereas  all  diseases 
in  which  infiltration  is  due  to  local  inflammatory  ]irocess  he  inchnles 
in  ihe  term  laryngitis  submncosa.  Any  sharp  differentiation  such  as 
this  based  oq  pun*  etiological  conditions  will  be  extremely  diflieult  in 
pnictice. 

Nou-inlianimatory  (edema  of  the  Lirytix,  which  will  be  con^idered 
hero  because  it  may  become  so  extensive  as  to  render  tracheotomy 
necessary,  may  l>e,  according  to  v.  Ziemssen,  part  of  the  clinical  pict- 
ure of  gencnal  hydro]»>  in  acute  or  chronic  atl^ctions  of  the  kidney, 
cnchexia  of  tvialaria,  etc.,  or  the  rf*sidt  of  congestion  sec<*mlary  to  dis- 
ease of  the  htiirt,  emphysema  of  the  lung,  etc.,  or  may  be  due  to  some 
loKil  obstnn;tion  to  the  fl»>w  of  venous  blood  in  the  larynx  (tumors  <>f 
the  neck  and  me<liastinmn,  thyroid  enlargements,  glandular  tunnus, 
and  aneurisms  of  the  aorta).  The  author  had  an  opportunity  to  observe 
a  case  of  retlema  of  the  larynx  t'ollovving  congestion  ju'oduced  by  the 
pressure  of  a  goitre  the  size  of  a  child's  head  and  situated  in  fi-ont  of 
the  pericardium. 

The  internal  use  of  jHttassinrn  iodide  sometimes  results  in  acute 
oedema  of  the  larynx,  probably  nn  account  of  idiosyncrasy.  In  the 
first  case  observe<I,  Fenwick's  patient^  as  well  as  in  easels  obsersed  later, 
tracheotomy  was  necessiiry,  while  in  other  cases  tracheotomy  was  done 
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tiHi  late.  Tliii^  a<1eiiia  may  diminish  rapidly  if  the  drug  is  omitted. 
It  ha«  iiMt  U-eii  dfcidctl  what  the  pathohigy  of  thi:«  cedema  is,  ivhether 
*}f  iiiH:imniat<irv  nr  nt'r\'ou&  origiD.  The  same  applies  to  Striibing's 
anjri"  -lu-un  iiir  a-denia. 

The  inriammaton-  intiltratinn  included  by  Kuttner  in  the  term 
larvHL'iti"^  *uhmiio<>ra  c'«im*spi.»nd.s  only  |iartly  to  the  anatomical  idea  of 
CHlf'ina.  He  dift'erentiates  three  stages? :  the  cedematous  stage,  the 
plastir-  >ta^*-,  and  the  supjmnitivi*  stage,  developing  one  after  the  other. 

Etii  •logically  these  processes  may  be  divided  into  two  groups  :  tho^e 
due  to  hx-al  alt'ections  of  the  hiiynx  and  its  vicinity,  the  .symptomatic 
and  transmitteil  <e<lema  of  Hajek  ;  and  distinct  infective  processes 
establishing  themselves,  either  primarily  in  the  submucosa  of  the  lar>-nz 
or  as  metastases  in  the  course  of  s<inie  infectious  di:«ea;?e  elsewhere. 
Tlie  Hr^t  gn»up  ciim[)rises  the  cases  of  injur\-  to  the  air-passages  by 
some  <xt«nial  fur<*e,  by  I'oreign  l^nlies,  by  chemicals  or  heat,  and  by 
dii>iitlieritic  prtn^sscs.  To  these  must  lx»  added  acute  catarrh,  peri- 
chondritis laryniiea,  tul>erculous,  syphilitic,  and  carcinomatous  ulcera- 
tions, and  tiually  the  sources  of  secondary  axlema,  .such  as  suppunition 
of  the  fl<H»r  of  the  mouth,  of  tlie  base  of  the  tongue,  and  of  the 
j)harvnx  (retn»pharyngeal  abscesses),  in  the  tvnnective  tissue  of  the 
neck,  and  inflammations  of  the  salivan'  glands,  and  strumitis. 

Simple  catarrhal  lan-ngitis,  csi>ccially  if  it  has  not  been  properlv 
treated,  has  rejicatedly  given  risi*  to  life-endangering  stenosis  (laryn- 
gitis acutissima,  v.  Ziemssen).  Konig  was  obliged  to  perform  trache- 
otomy in  an  adult  in  a  ciise  of  this  sort,  and  v.  Bruns  bad  a  like 
experience.  It  must  be  assumed  that  the  snbmuoosa  is  involved  in 
this  condition,  for  the  mucous  membrane  alone,  the  thickness  of  which 
is  mciisured  in  micromillimetres  only,  wouhl  hardly  be  able  to  swell 
suttieientiy  to  pnxluce  these  symptoms.  The  anatomical  and  physio- 
logiral  ciuiditions  of  an  infant's  larj'nx  are  resi>onsible  for  the  fiict  that 
signs  of  stenosis  are  mucli  more  common  in  these  patients  than  in 
adults  during  the  e<mrse  of  Ciitarrhal  inflamnuitions  (pseudocroup, 
catarrhal  croup).  The  inflammatory  anlema  of  the  second  group  is 
observtrd  in  the  course  of  septic,  pyiemic,  general  infection  in  the  course 
of  ulcerative  endocanlitis,  erysijx»las  of  the  face,  t^'phoid,  xnriola,  scar- 
latina, measles,  or  it  i-  the  ivsiilt  of  ])rimarv  er^'sipelas  of  the  lar\'nx 
or  su])punition  in  tin*  larynx  the  j>riniary  cause  of  which  is  unknown. 

Tin-  (litl'erenco  in  eti«»liiiry  rcndiT  it  ea>ily  understo<Kl  how  the  ana- 
tomical picture  may  vary  extremely.  The  inHltration  varies  from  a 
>ini]»lc  MTiHis  transudation  with  lew  cells  to  pundent  suppurative 
saturation  .it*  the  ti-^ne*;.  Tlic  so-called  plastic  infiltration  is  an  inter- 
veniiii:  stai:e  ot'  irclatinon-  «-oii-i-tency.  When  the  region  is  incised, 
no  tluid  run-  <»iit  as  in  tin*  tw«)  al>ovi»-menti(>netl  ctmditions.  The 
miicoii*  nn-mhnnn-  i-  -tn'tclie<l  tiirhtly  over  the  oMlematous  area,  which 
is  pal<-  it'  ihi'  o-d-ina  i-  -inij>le,  liut  in  iiitlannnat«»rv  infiltration  is  more 
or  le--  n.klrn»«l.  The  si ihmi icons  swelHnir  niay  aflect  the  entire 
larynx  'ir  Im-  ]iTnit<'<l  to  jndivithial  p<»rti«)n>.  The  anatomical  relations 
ol'  the   -nhnuK'o-a  and  the   seat  »»f  })riuiarv  irritation   have  a   certain 
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iofluenee  on  Idealization,  so  that  difiPiise  tyi>es  extend  by  no  means 
uniformly  over  all  tlie  structures  oi"  tbt*  hu'vux.  TIhl-  aryteuo-t'pij[2;lot- 
tidean  folds,  rich  in  looiie  connective  tissue,  may  increase  cn<  irnionsly 
in  size.  The  false  cords  and  the  subc^nTlal  tissues  are  also  pnme  to 
tjfcHlcuia,  whereas  the  true  vwal  conls,  in  Avhich  there  is  no  submucous 
tissue  projier,  are  rarely  the  seat  of  suftieicnt  infiltration  to  give 
rise  to  stenosis.  CEclema  of  the  trachea  itself  is  alsfi  mre.  The  arti- 
ficial injectittns  of  the  subnincfisa  of  Hajek  have  Ihk'U  of  vahiable  aid 
in  recognizing  the  course  whicli  iufiamniatorv  (I'llcnia  ff»lIo\vs  auaturni- 
cttlly.  His  results  curreriprmd  absolutely  to  clinical  experience.  Diffuse 
swelling  of  the  subcoixlal  tissue  is  usually  responsible  f*)r  the  symptoms 
of  stenosis  in  catarrh  of  children  (laryngitis  hyjHjglottiea).  Perichon- 
dritis is  nut  iufrcipiently  an  assoeiated  cmiditiun,  although  fcdenia  (if 
the  entrance  to  the  larynx  uuly  is  the  chief  symptom  when  the  cnndi- 
tion  is  secondary  to  wane  neiglibi»riug  infectious  process  and  in  idio- 
pathic suppuration  aud  ery^sipelas  of  the  laiynx  itself. 

An  attejnpt  to  ditlerentiate  between  erysiiK^las  and  infetitiim  on  the 
basis  of  anatomical  conditions  is  much  moi-e  difficult  ui  the  larynx  than 
in  the  skin  because  the  thin  mucosa  chimges  ver%'  gradually  to  sul)- 
mucosa.  It  is  relatively  ewjmmon  to  find  mixwl  forms  ui'  pure  onletna- 
tous  swelling  ami  purulent  inliltmtion  of  the  subnuicosa.  If  Virchow's 
Btatenient  is  a4'ccptefl,  that  erjsipelas  of  the  larynx  usually  causes  only 
cedema,  most  oi'  the  cases  rejxirted  in  literature  do  nut  desen'e  the 
name.  (ierl>er  has  recently  laid  jKirticular  stress  on  the  pathological 
and  anatomical  conditions.  If  the  infiammatiou,  as  is  not  infre- 
quently the  case,  is  complicated  with  similar  processes  in  the  neigh- 
b(^rh^l<rtl,  tt  may  be  diflicult  in  any  individual  case  to  determine  the 
[jrimary  i'r»cus.  Loral iz*^d  inHammatoTy  swelling  of  the  submucosa 
gives  rise  to  circuniseribtHl  abscesses  of  the  lar\nx,  a  condition  most 
fref|uently  <^>bserved  in  the  region  of  the  upper  surface  of  the  epiglottis, 
rarely  on  the  aryteni>-c|)ighittidcau  folds  or  false  C(»rds,  and  wry 
exceptionally  on  the  vocal  conls.  Natumlly,  the  anlema  around  any 
such  fiw^us  may  be  very  extensive. 

Symptoma.— The  symptoms  of  oedema  of  the  glottis  are  due,  first 
of  all,  to  mechanical  diminution  in  the  lumen  of  the  lary^nx  with  sec- 
ondary dyspntea.  In  the  most  common  type  of  frdenia— /,  i\,  anlcma 
of  the  arvteno-epiglottideau  folds — the  dys[>uo'a  is  at  first  at  least 
inspinitory,  beciiuse  of  the  valve-like  aspiratitm  that  presses  the  swollen 
folds  against  e-jch  other.  The  ebiuiges  in  vi>ioe  are  alsf>  mechanical, 
hut  have  nothing  characteristic  (harsh,  hoarseness)^  In  inflammatory 
fetlema  pain  is  present,  tlie  intensity  of  whicli  corresjn)n<ls  usually  to 
the  acntencss  of  the  process.  The  |iain  may  lie  cimstant,  and  is  esjie- 
cialiy  aggravated  by  swallowing.  The  anmunt  of  fever  and  other 
constitutional  disturbance  depends  largely  on  the  |)rimary  cause. 

It  is  of  practical  interest  that  the  subnnicous  infiltration  may 
develop  very  rapidly,  even  in  cases  in  whi<'h  no  symptoms  referable  to 
the  laiynx  are  noted  or  in  which  the  sigus  of  inflammatory  u-rita- 
tion    are  very  slight.     Sometimes  some  external  condition   or  some 
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fiiiu'tionul  irritation  precipitates  the  acute  attack,  which  may  be  fol- 
IowhI  nipidly  l.»y  tUsitli  fnmi  suiTocation  (oveni.se  of  the  voice).  It  is 
prolKihk'  in  <-a?-es  of  this  sort  that  the  slight  oedema  was  not  notioed 
InrcaiLse  it  ]»riKhiced  no  symptoms.  Traumatic  cedema  is  especially 
fciired  on  this  account,  although  the  iiame  conditions  occur  iu  iaflam- 
matory  pHK-csscs.  GerlxT  claims  that  the  rapid  appearance  and  dis- 
apiK-araiicc  (tf  <e<lcma  are  esjiecially  chanicieristic  of  en'sipelas,  and 
acconlintr  to  his  views  the  differential  diagnosis  between  en'sipelas  and 
acute  iufctirnis  inflammation  is  based  largely  on  this  fact.  In  the  for- 
mer condition  dyspncea  is  the  predominating  symptom,  and  recovery 
usually  takes  place  if  the  oljstruction  to  respiration  is  removed,  whereas 
in  the  latter  disease  marked  symptoms  f>f  stenosis  are  rarely  present 
and  the  patient  succuml)s  to  the  general  septic  infection  in  the  course 
of  a  i'ew  days  or  weeks  without  increase  of  the  larj-ngeal  symptoms. 
Neitiier  tlie  complications  resulting  from  extension  of  eiysipelas  down- 
ward (bronchitis,  pneumonia)  nor  those  due  to  metastatic  extension  of 
the  virus  will  ])e  CHjusidennl  here. 

Diagnosis. — The  diagnosis  of  a?dcma  of  the  larj'nx  is  easy  if  an 
examination  with  a  mirror  can  be  made.  This  method  gives  informa- 
ti<>n  as  to  the  degree  and  extent  of  the  infiltnition.  If  the  condition 
is  aggravated,  then  the  swollen  aryteno-epiglottideau  folds  prevent  view- 
ing the  interior  of  the  lar^-nx,  and  sometimes  a  uniformly  swollen 
e])igl<»ttis  is  all  that  can  be  seen.  A  subglottic  swelling  will  show  as 
two  longitudinal  folds  below  the  vocal  conls.  The  mirror  may  also 
give  information  as  to  the  nature  of  the  infiltration  and  its  probable 
course.  Pus  cjxn  l)e  diagnosticateil  with  certainty  only  when  it  shows 
yellow,  and  (iHlcuia  low  down  may  never  be  recognized  without  the 
laryng<»scoj>e,  wiien^s  infiltrati(^n  of  the  epiglottis  and  of  the  arytenoid 
folds  may  oftentimes  ha  dot<x;ted  if  the  base  of  the  tongue  is  forcibly 
dei>r('ss«'<l  or  by  jvalpation  with  a  finger,  although  the  latter  method  of 
examination  has  l)een  dcniounced  by  laryngologists  as  brutal  and  dan- 
g<Tous.  Sometimes  the  history  will  reveal  the  fact  that  the  stenosis  is 
(h'vrlopinir  with  more  or  less  rapidity,  and  will  then  justify  a  tentative 
dia^rnosis  of  <iMlema  <»f  the  larynx.  In  severe  cases  it  is  sufficient  to 
have  r(K"ogniz('d  tb(»  danger  of  suffocation,  after  the  removal  of  which 
an  nrciinitc  diajrnosis  may  be  made  at  leisure.  The  advantage  of  a 
systJMiiatic  liirviiixcKcopic;  rxaminatinn  in  any  case  of  difficulty  in  the 
throat   i>  that   it  may  detect  (inlema  of  the  glottis  even  when  slight. 

Prognosis. — Statistics  slmw  that  the  prognosis  of  a'demat<ms  laryn- 
gitis is  v<'rv  nnt'avorable.  S'stier  reports  loS  fatal  cases,  30  of  which 
liacl  traclicdidiny,  of  '1\:\  <k\>v<  of  redema  of  the  glottis.  It  should  l>e 
taken  intii  <<)n-iderati<>n  that  >iiirht  ea<es  an*  usually  not  observo<l,  and 
in  tile  |irel:irvnLins<'<)pie  period  eseape<l  (h'teetion.  These  figurt^s  prove, 
hnwever,  that  wIk'h  ndema  dominates  theelinieal  picture  in  an  affection 
ol'  tlu'  larynx  tiie  ])ati<'nt's  life  is  serinnsly  endangennl. 

Treatment. — Tlie  treatment  is  as  eomplieated  as  the  etiology',  and 
in:isnnieli  jis  (I'lh-ma  i-  nsnally  seeontlary,  it  would  seem  moi-e  rational, 
tir-t  of  all,  to   j)revent   inliliration   of   the  larynx    by  removing    the 
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primary  cause.  Various  uiediwil  aiul  surj^;i<.'al  nu^asure^,  linth  extra- 
laryngeiil  mid  iutnilaryugeiil,  may  have  to  be  iv.soilwl  ti>,  sucli  as 
o|ieniug  of  ubscvssRs  in  the  larynx,  exci8!<)n  nf  tumors,  removal  of 
geiu'ral  hydnips  by  iiitorual  nutiiratitKu,  and  autijihlogistic  nieawurt'S  to 
conilmt  thi'  inHanntiatory  infiltnitiou.  Frequent  swallowiiig  of  small 
pieces  of  ice  and  tlie  use  of  external  jHMdtices  have  the  Ix'st  etieet. 
The  value  of  astriugeuts  is  dispute<l.  I^H'arilieation  of  the  nuieous 
membrane  as  reeommeniletl  by  Lisi'rane  is  also  of  uneerTain  value. 
Toljold  recouimends  doing  this  with  a  guardid  laryngeal  knife.  The 
breathing  nuist  be  carefully  watched  from  the  start,  and  what  has  bw^n 
said  in  eonuet^tion  with  diphtberilie  stenosis  in  iavctr  of  timely  tnidie- 
otiiniy  applies  here  also.  Certain  dangers  of  tra<4jet>t<>nry  in  diplitlieria 
(wound  diphtheria)  iieetl  niit  be  feared,  whereas  the  treaeherous  (Kh'Uia 
of  the  larynx  may  lead  to  disastn.»UK  procr«stiTiati<»u.  v.  Ziemssen 
says  that  one  sh<inld  never  leave  a  patient  with  fi'denia  of  the  laiynx, 
and  if  no  instruments  are  at  hand  should  perform  tracfieotomy  witli  a 
jtenknife  rather  than  allow  the  [latieut  to  >uf!'ocate. 

When  the  eonditiiins  are  >ueh  that  there  is  tlanger  of  oHleuia  of  the 
glottis  developing,  then  tracheotomy  must  be  jjcrfornied  as  a  prophy- 
lactic measure.  It  has  bi'en  emphasized  that  intubation  is  connter- 
indicatwl  when  the  o'denia  of  the  glottis  is  marked. 

Pseudo croup. — There  remains  to  be  consiflernl  catarrh  of  the 
larynx  in  childhoi^Kl'=/.  (.,  pisendocroup  (iiuersant)— giving-  rise  to 
stenosis.  The  severe  cases  with  oedema  are  nndoubtedly  eases  of  suh- 
muetais  laryngitis,  but  even  in  the  oiYliuant'  cases  that  differ  from  the 
severe  ones  only  in  degree  it  must  be  siipposnl  that  the  snluiiuettsa 
has  iM'come  invf)lved  when  sufficient  swelling'  arises  to  juvMltiee  stenosis, 

Ssrmptoma.— The  course  is  usually  rather  typieal.  DMring  the  day 
there  have  l)een  slight  catarrhal  symptoms  ;  in  the  early  hours  f^f  the 
night  the  ehihl  awakens  with  an  aeute  attack  nf  sulfocation  (inspiratory 
dyspmea)  assm-iatt^l  with  a  I'laigh,  harking  cough.  After  fi  short  time 
the  alarming  symptoms  suliside  sonu-wbat,  and  the  child  fails  to  slc<'p 
again  within  one  <ir  two  hours.  The  next  nioniing  there  is  usuidly 
notiiing  to  l)e  uotiec<l  exeept  a  nunlerate  amtmnt  nf  catarrh.  Not 
infreciuently  a  seenud  attack  occurs  the  swond  night,  hut  this  is  usually 
much  ligliter,  and  it  is  uncommon  to  have  an  attack  on  the  thinl 
night.  The  tendency  to  recur  is  so  eharaeteristic  that  ehitdren  that 
have  once  l)een  attacked  are  subsequently  liable  to  have  symptoms  uf 
sten()sis  with  any  attack  of  catarrh.  As  a  rule,  the  residt  is  favorable 
in  spite  of  the  alarming  bi^ginuing.  However,  several  exauqiles  of 
suffocation  are  reported.  Krieg  rcfci's  to  the  rapidly  diminishing 
swelling  of  the  raucfins  memhraue  of  the  nose  in  acute  and  chronic 
cjitarrh  as  an  explanation  of  the  sudden  disa]q>earanre  of  the  steniisis. 
He  considers  that  the  stdieraxlal  tissue  is  just  as  liable  to  shrink  as 
to  swell  suddenly  an<i  jirodnee  stenosis,  a  pe<'uliarity  mentioned  in  tiie 
rejMjrts  of  laryngoscople  examinatirins  (laryngitis  [iy|¥>glottica). 

BiagBOSiB. — The  most  important  ilifferential  diagnostic  symptom  is 
the  sudden    appearance  of  suffocation    iti    psendocroup,    a    symptom 
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gfadaBllr  in  ^eaoea  doe  to  dipbtlKrii.     T 
It  vhen  tlie  attack  k  oat  tlie  finl,  am 
will  filiow  that  the  «al:^ottic  folils  are  Doi  olj^enrMi  and 
Aitfaoi]^  it  is  oeualiT  chj  to  i 
erotip  begaHif<e  of  tiie  trpiod  dbiM 
■RV  jet  it  flm^  be  mentioned  thsit  in  iLe  moat  ififlkolt  caaes  of  i 
fijr  aemeral   day^  a  difTcreotial  dtagnoais  may  be 


FtticbondritU  crteoldeas  with  exteniMl  i 


(Tftrek.) 


I 


Treatment. — Surgical  int<*rferenoe  is  usually  not  indit-ated,  although 
traclieoiomy  hs^.^  occasionally  l»een  necessaiy.  Of  late  iutulxjtion  ba^ 
bei'Q  r(>c(>mmenfi<?d  by  authors  that  make  ii^e  of  this  method  i^ith  reseri'^ 
ill  diphtheria^  and  it  must  be  acknowledged  that  the  ^ort  duration  of 
a  8tenosi.^  piurely  affeoiiug  the  laiynx  and  the  absence  of  membranes 
remove  most  <»f  the  al><>vt'  eousidere*!  objections. 

Perichondritis  Laryn^ea.^ — Etiology. — Inflammation  of  the  peri- 
chondrium is  usually  seeondary.  Ulcerative  processes  of  the  mucous 
membrane  (tul>ereiilntis,  rsyphilitie,  t\*plioidal,  lupous,  variola,  mea^iiles, 
careinooia)  allow  the  entrance  «tf  pyt>^iiie  cocci  into  the  perichondrium  ; 
or  the  pericbondntis  is  of  metastatic  oriiJ:iii  iu  the  course  of  some  septic 
disease.  Sometimes  injury  with  a  slmr])  or  blunt  instnintent,  foreig:n 
bodies,  or  chemical  ami  thermic  irritantis  are  the  imnie<liat€  cause^  In 
marantic  individuals  Dittrich  claims  that  ulcers  and  ^suheequent  |ieri- 
chondritis*  may  occur  as  the  result  of  pressure  of  the  posterior  wall  of 
the  larynx  against  the  vertebral  column.  Inilammatii»ns  occurring  in  the 
course  of  typhoid  iu  the  same  place  have  been  explaiuetl  iu  the  same  way. 
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In  c&see  of  primary  p*M'iehi>mlritis  infection  throiijili  ?^ome  unknown 
fncns  is  res^ponsible,  as  puint<xl  out  Hy  Eppingcr.  OverexiTtirin  and 
atniMspheric  crHulitioiis  may  Iw  the  caiLse  in  exceptional  i-as^cs. 

The  anatomical  changes  iu  pcrich^ttidriti-s  are  analogous  to  tliusc  of 
[luriilcut  |icriostiti.s  of  l>one;5.  The  pus  i^paratet?  the  perichondr-ium 
from  the  cartilage,  and  the  latter  becomes  net^^otic  because  deprived 
of  nutrition.  The  size  of  the  absce??s  varie^i  aceortling  to  the  time  }xt- 
foratiun  takers  place*    (Figs.  63  and  64.)     In  periehoudritis  secondary 

Fro.  84. 


^>f^  \  / 


Bame  prepantlon  as  Ftg.  63,  cut  aiong  the  medi&n  line  beUtid. 


to  an  ulcenitive  pnx^ess  the  abscesses  are  as  a  rule  not  so  large  as 
in  the  primary  or  metastatic  variety.  Suppuration  takes  place  on  the 
inner  as  well  an  on  the  external  ^^urfaee  of  the  cartilage,  but  no  sharp 
separation  between  perichondritis  interna  and  externa  is  |>ossible^  at 
least  when  the  condition  has  existeil  for  any  length  of  time.  Partial 
or  ciimplete  fistula?  of  the  larynx  result  when  i>crfoniti(>Ti  takes  place 
either  into  the  larynx  or  pharynx,  or  externally  in  both  directions. 
When  the  suppuration  is  external,  there  may  be  considerable  destruc- 
tion of  the  soft  parts  before  the  abscess  ruptures* 

The  interior  of  the  abscess  contains  a  cartilage  sequestrum  repre- 
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The  (landers  of  |»erfehotKlritii«  are  due  chiefly  to  nieehatiienl  iiiter- 
ferenee  with   re<i>i ration,  the  lumen   of  tht^  larynx   Ijeiiig  eiievtiiifhwl 


UTMin 


by  an  jihseess  or  by  the  eollatenil  tetieDni.  Rupture,  ei?pLvinlly 
wiiile  a.sleep,  niny  J>e  folluWHl  by  sutfoeatitjn,  owin^  to  asjiirnliun 
of  the  ptis!,  and  tiital  awphyxia  has  been  ciniytHl  by  enllap.^<'  f>f  the 
lan'nx-walls  after  elimination  of  a  large  setpiestnim,  e^peeially  of 
the  erieoid,  or  following  lodgenunt  (»f  a  \\\iS'v  of  eartila^e  in  ilie 
glottis.  In  the  stap:e  of  Pinus  tiup]>urattoii  [>nenniionie  infeetion  may 
at  any  time  result  fatally.  Complete  obliteration  of  the  lumen  may  be 
secondary  to  sear-eontnietion^  e-^peeially  after  scpuration  of  large 
sequestra.,  owing  to  the  great  tliiekening  tjf  the  miieons  membrane 
resulting  fn>ni  the  chronic  irritation.  Throwing  oil"  of  the  arytenoid 
cartilage  dtx's  not,  as  a  rule,  eaune  nnieb  diKtnrlianeej  but  it  d<ies  lead 
to  eiriitrifial  fixation  of  the  eorresponxlitig  v^hmiI  ef*nl,  which  may,  liow- 
ever,  also  l>e  the  result  of  inflammation  in  and  aliout  the  erieo-arytenoid 
joints  even  when  there  has  been  no  irhtosis. 

Symptotnfi  and  Diagnosis. — Ditbeulty  in  swallowing,  hixirseness,  and 
dyspno'a  are  the  chief  symptoms  of  periehonilritis,  and  H>nu'times 
there  i.s  loail  tcnderne^ss.  These  symptoms  are,  of  course,  not  suffi- 
cient to  make  a  diagnosis.  The  presence  of  an  external  abscess  or  of 
one  encroaching  upon  the  himen  of  tlie  larynx,  as  shown  by  laryngfi- 
scoptc  examination,  makes  the  diagnosis  more  certain.  When  t!ic  cri- 
coid and  thyroid  are  affectetl,  the  sublottic  space  is  diminished,  and 
when  the  lx»dy  of  the  erie<»id  ami  the  arytenoids  are  involved,  the 
abscess  may  point  in  the  pharynx.  A  jwsitive  diagnosis  is  only 
possible  after  demonstrating  necrosis  of  cartilage  following  s|H:intaneou3 
or  artificial  opening  of  an  abscess.  Before  this  has  taken  place  it  may 
be  imjwssiblc  to  tlittcrentiate  from  laryngitis  submitcosa,  especially  if 
the  tefierna  is  marked. 

Prognosis* —The  |>rognosis  of  perichf>ndritis  as  far  as  life  is  con- 
eernixl  is  always  grave,  and  stil!  worse  as  far  as  function  is  conceiiic^L 
In  thr  sfnindary  types  it  is  still  further  alfcctt^l  by  tlic  primaiy  disease, 
Landgraf  reports  60  pi'r  cent,  of  recoveries  in  traclieotiimy  for  jieri- 
chondritis  after  typhoid. 

Treatment. — As  far  as  early  antiphlogistic  measures  are  concerned, 
Tiirck  states  that  oidy  teTtipm-nry  relief  is  to  be  expected.  It  nccil  not 
be  emphasized  that  the  indications  for  tnichi't»toniy  at  times  are  urgent, 
and  the  necessity  for  incising  an  abscess  and  removing  necnttic  carti- 
lage is  t^fpially  s<'lf-evident.  It  goes  without  saying  that  in  external 
perichondritis  these  stcjis  are  taken  from  without,  and  that  internal 
abscesses  are  to  be  openwl  from  witlrin.  \\'hether  the  latter  [>rocfilure 
is  always  to  be  recommended  is  another  question,  ("ousidering  bow 
little  information  examination  with  n  mirror  gives  as  to  the  extent  of 
the  process,  and  allowing  for  the  <Iiifieulties  of  i>|H'rating  endolaryn- 
geally,  it  is  difhciilt  to  conceive  lufW  any  treatment  tliat  ci>rrcsponds 
to  generally  accepted  surgical  ideas  ran  be  carried  out  with  external 
opt^ning  alone.  An  intra  laryngeal  incision  removes  the  mfanentary 
danger,  except,  perhaps,   in  cases  of  perichondritis  arytenoidea,  and 
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clijinjrirs  an  acriite  jmnrtss  to  a  chronic  one,  which  endangers  the  life  of 
tilt'  patient  until  the  scH^iiestiiim  lias  been  removed  (aspiration  pneu- 
nionia).  (.'oniiKirtMl  with  this  method,  larvngotomy  combined  with 
tnichcotoniy  and  ijaekin^  allows  of  exteijsive  o])ening  of  an  abijcess 
anil  early  separation  of  di>e:ise<l  cartilage,  and  prevents  infectious 
M'cretion  i'nun  entering  the  lungs,  and  furthermore  permits  antiseptic 
tre-iitnient  of  the  f<ieus.  Then,  ag:iin,  ]>rophy]actic  measures,  such  as 
])aeking  the  larynx  and  (Missing  of  laryngeal  sounds  so  as  to  diminish 
the  danger  of  secondar}'  stenosis,  may  bo  used.  Experience  has  proved 
that  <>{M'rating  uiK>n  stenosis  of  this  sort  is  fruitless.  These  advantages 
and  the  gtNNl  results  obtained  in  individual  cases  by  external  operation 
(v.  lijingenlMHrk,  Pienidztfk,  Kuster)  seem  to  justify  Schuller's  position, 
who  strongly  adv<K.*ato8  larvngotomy,  at  li'ast  in  those  cases  in  ^'hich 
tile  jKTiehondritis  is  a  more  or  less  independent  condition,  and  not  part 
of  some  other  pnx'ess  in  itself  fatal.  The  laryngotomies  reported  up 
to  the  i)res(>nt  time  were  all  (x^rfornied  during  the  stage  of  sinus  suppu- 
ration. 

Specific  Inflammatioiis  of  the  Larynx  and  Trachea. 

('hroni(^  inflammatory  processes  that  demand  surgical  interference, 
either  primarily  or  owing  to  some  seit>ndary  condition,  are  usually  the 
result  of  ji  siH'eific  infection,  chief  of  which  is  tuberculosis  or  syphilis. 

Kxeeptionally,  chronic  infiltration  following  simple  catarrh  may  pro- 
duce I'onsiderahle  stenosis,  as  in  lar^-ngitis  hypoglottica  of  children 
above  descrilMHl,  following  which  there  may  be  more  or  less  permanent 
swelling.  Krieg  believes  it  justifiable  to  consider  many  80-<»lled 
reeurrenees  acute  exawrbations  of  some  chronic  process.  He  has 
re|M)rtiHl  eases  in  which  stenosis  existed  for  several  years,  but  finally 
nH|uiriHl  traeluH)tomy.  In  adults  analogous  conditions  are  extremely 
n\Tv.  In  the  majority  of  cases  the  infectious  nature  can  he  demon- 
stnittnl,  and  the  exjH?rience  of  the  last  few  years  has  shown  that  chor- 
ditis  V4H'alis  inferior  hyiwrtmphica,  as  flcscribed  by  Grerfaardt,  if  not 
due  to  tuU'rculosis  or  syphilis,  is  usually  to  Ix?  considered  as  laiyn- 
giiselennna,  as  is  also  Stork's  blennorrluva.  Chronic  inflammatoiy 
hy|H'rplasia  of  the  ventricular  mucous  meml>rane,  known  as  prolape^iis 
ventrienli,  is  exclusively  of  laryng<»K>giral  interest,  although  in  one 
ot"  th»'  i-as<'s  tii-st  ol)>ervtHl  LetVeit's  suspieitm  that  the  cimdition  might 
Ik*  nialiijnant  KhI  to  larynir«»tuniy. 

Tuberculosis  of  the  Larynx. — Primary  disease  in  this  region  is 
niiher  ran*,  althouirh  a  nunilvr  of  auto]wies  have  shown  that  the 
lar\n\  al«»no  may  ho  inv»»lvtHl.  Almost  always  there  is  tuberculosis 
eNiwIun-,  i-i{Kvially  in  iho  luui:^.  iuul  mo<t  authors  claim  that 
di-ta-k  -'t'  tlu'  l.irviix  i-  ahn-»'it  always  -iiiMidary.  Men  are  affected 
i\\i»  :.«  riwM*  tiriu^  a<  fnt^inMitly  as  wonu-n.  ehildn'n  very  rarely,  2  to 
.*i  {H-r  i»'v.:.  M  -:  «'a-o<  "iviir  in  tlu-  thinl  tUKiide  of  life.  As  far 
a-i  ti't  a:K\!.'r;  =  :  l-.".  .i--;vilniti"n  ot' tuU-reuIo-ii-!  lU' the  lar^'nx  is  ctincemcd, 
ivti-ri  !io  Nv-'"  ■  •-  r-.::i'S  :•»  ih*  «'ia--i«.'al  tivati<e  «^t'  Si»hei»k.  The  vocal 
coi\U  and  ::-.c  i>-^-tcii"r  wall  aiv  mi»st  tKiiuently  involved,  then  the 
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aryteuo-epiglivttideaii  ligjiment  and  the  urj'ttnioid  cartilage,  tlien  tlie 
epiglottis,  the  ihlsc  ctuxIs,  and  finally  the  t<ul>glottic  i^ptica.  Unilateral 
diswiHe  is  noticeahly  cifnimoii,  S<'hiif!er  estiniatO!?  this  to  he  the  ease 
in  5y.^  per  eent.  oi"  the  iiise.s.  The  disiiiseil  half  nf  the  larynx  i^  sai<l 
tt»  eorrespond  to  the  t?ide  of  the  lung  chiefly  atieeted.  Of  7U0  ease^, 
Krieg  found  49.3  per  t^»eiit.  to  b«  unilat^eral,  and  in  91. B  (kt  cent,  of 
thejie  the  seat  correspondefl  to  the  side  nu  which  tlu'  lung  was  affeeted. 

The  tubereulous  infiltration  Htouer  or  later  hecomes  uleeratf^l. 
There  is  a  teodeney  to  the  fitrnmtiou  of  abundant  graniilatiifu-ti^.'-ue, 
giving  rise  to  .stenosis,  es[Mx^ially  if  the  primary  seat  is  the  vocal  cords 
or  the  Bubeordal  j*{>ace.  Deep  uleers  are  of  esptTial  interest  to  the 
surgeon  because  seeondar}'  perichondritis  and  inflanunatvirv  anieiTJa  are 
frequently  assffciatetl  with  these  lesions.  According  to  M.  Sehuiidt  and 
others,  |)yogenie  secondary  infection  is  responsible  fiir  the  secondary 
complication.  It  has  been  mentioned  in  connection  with  perichondritis 
that  the  arytenoid  and  cricoid  cartilages  are  most  frcfpiently  atfectwl, 
anti  that  the  epiglottis  nmy  be  almost  entirely  destrrtyed. 

Tnberenlons  tumors  are  a  rare  ty[ie  of  tnbercnlf>sis  of  t!ie  larynx. 
Tliey  are  found  most  fri^[nently  in  Morgagni*s  poiicties,  covere^l  with 
intact  epithelium  and  appearing  as  polypoid  or  caidiflower-like  excres- 
cences, Miliary  tuljereles  have  at  times  tieen  observed^  bnt  are  of  no 
diagnostic  im{)oi*tance. 

Tubercuhisis  of  the  trachea  without  simultanwus  involvement  of 
the  lar^'nx  is  rare.  Here  too  infiltration  and  overgrowth  of  granulations 
may  lead  to  stenosis. 

Dlagnosifi. — T^ittle  is  to  be  said  as  far  as  the  diagnoeis  \b  concerned. 
Hoarseness,  cough,  diflficulty  in  swallowing  which  may  become  un- 
bearable if  the  lulitus  is  considerably  involved,  finally  lead  to  larvn- 
goscopic  exaniinatitm.  The  appearance  of  the  ulcer  frequently  does 
not  make  the  diagnosis  absolute,  although  unilateral  disease  is  sus- 
picious. Examination  of  the  lung  may  give  valuable  information, 
and  the  secretion  of  the  ulcer  should  always  be  examinetl  for  bacilli. 
Acconling  to  Fninkel,  they  are  to  be  found  in  any  tuberculous  nicer 
of  the  larynx  if  the  material  is  taken  frf>m  the  base  of  the  ulcer  with  a 
cotton  swab  or  a  curette  and  then  examined  rc| rented ly.  Tnberculnus 
tumors  can  l»e  retujgnizeil  only  aft^^r  microscopical  cxaniinatioii  of  tlie 
excised  tissue,  and  even  then  the  diagnosis  may  lie  difficult  on  ac<4>unt 
of  the  fretjuent  asscK^iation  of  tuberculosis  with  syphilis  or  niix'tuonia. 

Prognosis. — T!ie  prognosis  of  tuberculosis  of  the  larynx  is  urjfavor- 
ble,  although  it  is  not  hojx'less  as  formerly  claimcKl.  The  majority  of 
the  patients  sncciimli  after  a  varying  length  of  time,  usually  to  compli- 
cating tuberculosis  of  the  lungs,  more  rarely  to  affection  of  the  larynx 
directly  (suffocation),  Ocncndly  speaking,  the  pulmonary  pr(M'ess  and 
the  discitse  in  the  larynx  jtrogress  pari  pftsMH^  altfutugh  exceptions  to 
this  rule  occur.  Permanent  cures  are  uncommon  ;  recurrences  nrc  the 
rule,  or  the  patient  succumbs  to  pulmonary  diseases  even  when  tlie 
focus  in  the  larynx  is  cured.  As  the  local  lesion  heats  grave  stenttsis 
may  develop  on  account  of  extensive  adhesions  in  the  vicinity^  of  t\ie 
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gmuulatin^  vocal  or  false  oords  (especialiv  the  anterior  commissure),  and 
later  Ixrausi?  <»f  st»ar-con traction.  The!*e  late  sequences,  which  may  give 
rise  to  surgic-al  interference,  are  ven'  few,  as  will  easily  be  understood. 

Treatment. — The  treatment  of  tuberculosis  of  the  lar^'nx  will  be 
coiiriidcrwl  im\\  so  tar  as  surgical  measures  are  concerned.  It  need 
not  1k.>  inentioiKHl  that  the  value  of  general  thera{)eutic  measures  and 
internal  inoili(-ati<»n  is  fully  appreciated,  for  in  many  cases  the^^e  alone 
are  indicated.  Ltx»al  treatment,  medical  as  well  as  surgical,  belongs  to 
th(;  H<'lil  of  lar}'ng»^>logy  in  the  majority  of  eases.  Lactic  acid  (30  to 
10()  per  cent.)  is  the  chief  medicament  used  in  the  treatment  of 
cirruinseril)^!  ulcers,  whereas  in  extensive  lesions  and  poor  general 
condition  its  use  is  counterindicated.  In  these  cases  it  is  well  to  apply 
soMK*  antist^ptic  iM>wder,  and  ox^aine,  orthoform,  and  finally  morphine 
may  in  tlie  last  stagt^s  diminish  the  intense  piiin  caused  by  swallowing. 

The  (juestion  as  to  the  justitieation  of  surgical  treatment  of  tuber> 
culosis  i)\'  the  larynx  has  l)een  much  discussed  and  variously  answered 
since  it  was  so  ardently  advoc-ated  by  M.  Schmidt  and  Herj'ng.  If  it 
be  tjiken  into  consideration  that  the  diseases  of  the  laiynx  can  be  cured, 
as  has  Ikh'u  proveil,  and  that  tuben-ulosis  of  the  lung  if  not  too  far 
advani'cd  may  recover,  it  is  difficult  to  st»e  why  foci  in  the  larynx  that 
defy  other  measures  should  not  he  attaeketl  surgically,  especially  since 
this  m<Mle  of  proccnhu'c  has  IxHjn  shown  to  be  successful  in  tuberculosis 
of  other  regions  of  the  IkhIv.  Of  endolaryngeal  o|)erations  (incision, 
sulnnucous  injeetii)ns,  curetting,  electrolysis,  gah-anocjiutery),  removal 
oi'  tMi>en!uloiis  tissue  l>y  means  of  a  simple  or  double  curette,  combined 
with  lactic  aci*!  tR'atnient,  has  become  popular  in  Gk^rmany.  The 
t4.'<^hni<?  an<l  the  sjunrial  indications  cannot  \yc  gone  into  here,  but  poor 
g(»nenil  j'onditinn,  advana^l  disease  of  the  lungs,  and  extensive  local 
lesions  are  considered  eounterindications. 

Of  the  (.'xtndarvngeiU  metlunls,  tracheot<miy  is  first  to  be  considered. 
TIhtc  is  no  doiiht  as  to  the  justification  of  this  step  in  cases  in  which 
tin-  anatomical  chan«res  have  hnl  to  dangerous  stenosis.  M.  Schmidt 
rc<Mnri mends  this  openition  as  a  prophylactic  measure  when  there  is 
dan^i'PMi.-  dise:i>e  of  the  larynx,  with  ditticulty  in  swallowing,  but  com- 
paratively ^ond  vitality,  believing  that  the  laryngeal  disease  may  be 
i;iV"»t:i!>ly  iiiflin'Mccd  l>y  diininishinir  the  functional  irritation. 

L.'iryiit^otoiny  has  heeii  jHTtorincd  lor  tuberculosis  about  twenty 
liiiH-,  Mini  in  a  cei'tain  miinbiT  of  cases  it  has  been  done  because  of 
«rfor  in  diairno-is.  The  results  are  not  enconr.iging  as  yet,  ami  are 
bf-i  in  Inlxi-cnlons  tumors.  Recurrence  and  an  increase  in  the  pul- 
ni«jii;irv  rMiiditi<»n  soon  mar  the  pleasure  of  the  initial  success.  Xever- 
ih'h— ,  cnii-idjTalilc  itnprnvenient  lias  been  observcKl  in  individual 
I'MM-,  and  in  one  case  i'ej)nrt<'d  by  lIo]>niann  the  j)atient  followed 
hi-  iMMiij>ali«)n  as  cleriryinan  inr  eleven  years  after  oj)emtion.  The 
number  n\'  ean's  (►!'  partial  or  total  <\\cision  of  the  larynx  jwrformed 
in  ihi:-  di*<'ase  on  a<"connt  of  <  rrors  in  diagnosis  is  still  smaller  than 
the  number  of  hiryiijrotomies  reported.  A  ]>ati<'iit  of  Trendelenburg's, 
III  wiioni  miilateral  excision  of  the  larynx  had  been  jwrlbrmed,  reported 
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absolutely  wt'll  for  three  years.  The  fact  that  the  indications  for 
extra bn^ngcal  iiitt'rferenrt^  in  tiibfreidosbi  uf  tlie  larynx  iire  ft'w  »s  due 
to  tlie  peculiarity  of  the  dispense,  and  in  any  ea.se  tlie  hmgs  must  not  l>e 
extenHively  involved.  On  the  other  hand,  it  doen  nut  K'Cin  justirtahle 
to  cnnilemn  t^in'frieal  interference  entirely,  inas^raneli  as  the  iniinc^liate 
<lan|jer  is  niiieh  les.s  tliati  formerly,  and  furthermore  beean.se  primary 
tubereidosis  of  the  larynx  has  been  eiired  in  tliis  way. 

Lupus  of  the  Larynx. — This  is  classitied  clinically  and  anatom- 
irally  an  a  sepamte  tyiw  of  tnlterculosis.  There  are  primary  and  sec- 
ondary Inpus  of  the  larynx.  Setxindary  lupus  of  tliu  lai*yux  is  ni>t  so 
uiieommon  as  formerly  assumed.  Numerons  cases  have  been  reiK>rted 
since  the  first  dciicription  by  Titrck  in  18G4.  Marty  collected  SI 
observations  in  1888.  Peplau  estimates  the  frequenc}^  of  secondary 
involvement  of  the  larynx  to  be  alwmt  (j  per  cent.  The  larynx  itseif 
is  rarely  alteeted  primarily.  Only  14  eases  could  be  found  Ity  Hnbin- 
.»itein  in  18J)<}  ;  Peplau  has  added  4  to  tins  list;  and  recently  Mayer 
(New  York)  has  added  2  additional  castas. 

Biagnosls. — N<Klnlar  and  papillary  excrescences,  chiefly  on  the 
epig-luttis  and  in  the  region  of  the  adit  us  lari'iigis,  are  charaeteristie  of 
lu[tns.  Rarely  tliey  ai^^  seatinl  lower  down  and  assoeiatinl  witli  small 
ulcers  and  sc*ars  that  not  infrequently  show  minute  nodules  of  recur- 
rence. The  course  i.s  pmtiiieted,  corres|Hmding  U\  that  of  lupus  of  the 
skin,  and  it  has  been  eniphasize«l  tliat  there  may  be  marked  local 
chants  witliout  much  snl>j*^'tivc  tlisturbauce.  Tuberculosis,  nodidar 
syphilides,  and  leprosy  have  all  to  be  cfinsiderwl  in  tlie  ditlei'ential 
diagnosis.  In  seeondan"  lupus  the  condition  of  the  skin  will,  of  course, 
be  a  valnable  guide.  Aside  from  this,  the  general  iihysieal  examina- 
tion, the  results  of  potassium  imlide  trentnicnt,  and  finally  microscopi- 
cal examinatiun  of  small  particles  will  help  (kn-ide  the  rjuestinn. 

Prognoais. — The  prognosis  is  grave,  iJeatli  is  not  iufrei|nently  due 
to  tubercidosis  elsewhere.  Symptoms  of  stenosis  may  apjH'ar  in  the 
course  of  the  dis<*ase  due  io  luptiid  infiltration  aiul  exei*escences  (rarely 
fedeiua  of  the  glottis),  and  later  because  of  sea  r-crm  tract  ion,  although 
this  form  of  constriction  (hies  not  beeunu^  extreme. 

Treatment, — Tlie  treatment  generally  speaking  is  the  same  as  that 
for  lupus  of  the  skin.  Lactic  acid  has  not  provt^l  efficient  in  lupus. 
Tni<'!ie<jt(tmy  may  be  necessary  at  any  time. 

In  a  ease  in  v.  Brims-  clinic  (iare  excised  the  entiiv  aditus  lar\*ngis 
afFecteil  by  primary  lupus  tliniugh  the  incision  useil  for  pliarv  iigotomy 
subhyoidea,  and  obtained  tem|Mirary  alleviation  ;  later  stenosis  Axw  to 
Pcar-tissue  developed,  and  could  not  be  removetl  by  treiitnient  with 
bougies,  Bmndgeest  reports  a  cure  after  |>haryng(>tomy  sniihytjidea 
with  subsetpTent  lanngotomv,  and  Rydygier  (Ijiuigic)  after  excision 
of  the  larynx  following  4'rror  in  diagnosis  (earcinnnia). 

Syphilis  of  the  Larynx  and  Trachea. — This  discjise  nniy  pnxhice 
local  lesions  in  the  larynx  as  soon  as  it  becomes  general.  Statement;? 
as  to  the  frequency  of  syphilis  i»f  the  larynx  vary,  (Tcrhardt  assumes 
that  the  larynx  is  affected  in  more  than  10  per  c^nt.  of  all  syphiliticf?, 


208  DISEASES  (tF  THE  LARiWX  AND   TRACHEA, 

lia>4in^  this  stat^^Tiietit  oti  vnnoiis  statistics.  The  tyiw*s  (»f  .syphilis  ol 
ihe  larynx  mM-iijiy  the  siirp;'^ni-s  attviitinn  to  a  varyih)^  dcj^rei^  The 
miif?t  trefjiient  manifestations,  such  as  futarrli  and  crvthfiiia^  do  n«it 
ilrniantl  his  attenli*jn.  Onulylunia,  altlnm^'li  miieh  less  couiiuon,  may 
give  rise  tn  (laiifjiTous  stiTinsjs  if  iKif  tn-atiHl  in  time,  an  ohsi^rvatioii  lliat 
ajjjJies  in  a  uiiieh  irr<*ater  de^rtH'  to  ti^rliary  syphilitie  lesions,  8^ttch  an 
solitary  ifuinniatiiiis  notliik^s,  whieli  may  Ik.*  as  large il*  a  hazelnut.  S«>iiie- 
times  there  are  gniups  of  sriialler  rnRhile.s  and  tiiially  there  may  \>e  i\iiTu>e 
giiiiiraatoiis  intiltratiim,  vvhieh  is  tht'o^tndition  most  eotiinion.  The  ultx-'i-s 
(X-(nirring  nt  iniy  pericul  are  dne  to  disintej^nitiim  of  gummatous  infiltra- 
tion, and  may  drmantl  snrgiral  attentiou  on  a^voiuit  of  the  soi'oiMlaiy 
phenomena.  ThL^se  iileers  may  be  a.ssociated  with  aeute  or  cbn.fttiic 
owlema,  and  tlie  jK»rieliondrium  raay  IxxMimeexpt^sietl  and  infiamecL  Tlu* 
erieoid  eartitag**  is  most  frequently  aftwttKl.  In  mre  ^^ases  iudo)X;tuient 
periehontlritis  without  uleenitive  prr^eess  is  foimd  in  ttTtiary  nyphilb, 
pjXtensive  syphilitic  ulcers  are  of  esj>ecial  im|K>rtiUiec  on«  aec(»unt 
of  their  tendency  to  form  dense,  firm  scars.  Adhesions  between 
the  vocal  cords  nmy  form,  usually  in  front,  or  circular  s<.yirs  develop, 
and  hoth  couilitious  tiuiy  lead  to  tlie  formation  of  a  wirt  of  diztpht^^m 
which  ol>stniets  the  passjige  of  air,  and  muy  even  iH-fhide  the  po^^ 
age  entirely.  Lewin  has  tlescrilxHl  a  C5i>»e  in  wiiich  tlje  o|»i^lottis 
became  adliercnt  to  the  aditus.  Stenosis  may  alst*  lie  the  nesult  uf 
ankyhisis  of  the  arytenoid  joints  <ir  may  be  favoned  by  this  condi- 
tion. Panilysis  of  the  vocal  citnls  ih'[K'ndent  more  or  less  dirt»etlv  on 
syphilis  has  rei>efite<Ily  made  trachtNitomy  neeessjiry  (posticus  puralvsis). 
Gerhartlt  found  this  soK-alltHl  chorditis  vocalis  iiderior  hypertrophica 
5  times  in  2*5  eases  of  syphilis  tA"^  tlie  larynx.  He  l>elieves,  ho\vev«?r, 
that  tracheotomy  may  Ije  aviiided  by  energetic  antisyj>hilitic  treiitiuent. 
A  syphilitic  histnr)',  ftr  symptoms  ot'  the  disease  tit  the  tinu^  are  of  the 
utmost  iniportantv  in  the  diagnosis,  but  it  must  always  be  remembered 
that  dypbili tic  individuals  may  suflTer  tl*om  carcinoma  or  t«d>erculosis, 
or  rice  nrfta.  A  sharp  n^^'d  boi-der  and  a  yellow  sjxjttwl  Uise  have  lx*cn 
considere^l  chanictcristic  of  syphilitic  ulcers,  although  these  signs  lyften 
prove  unreliable.  The  seat  of  the  disease  can  be  maile  use  f>f  as  a 
diagnostic  feature  only  when  the  lesion  is  circumscribed.  SyphilLs  fre- 
quently begins  on  the  epiglottis,  whereas  tul>erculrKsis  is  ajit  to  appear 
on  the  }>osterior  wall,  and  the  presence  of  scars  is  uvnre  in  favor  of 
syphilis.  Not  infrefpieiitly  energetic  tretitment  with  ifnlides  >vill  be 
necessary  to  ih^^ide  the  diagnosig. 

Syphilis  of  the  trachcii  is  much  more  uncommon  than  Ines  <>f  the 
larynx  (brouchi  very  uncommon).  The  larynx  is  usually  involved 
stmnllaneously  and  the  lesions  are  alike.  Acconling  to  Scbrotter, 
gummatous  infiltration  and  sccondar\"  ulcers  are  seen  most  freqiientlv. 
Usually  larger  areas  are  ditfusi'ly  infiltrated.  Pri  mi  incut,  shariily 
defined,  circumscrihcfl  tnmors  are  seen  but  rarely.  The  region  mo^t 
often  aflfef'ted  is  inmiediately  above  the  bifurcation  ;  next,  the  beginning, 
and  then  the  middle  portion  ;  Imt  it  is  uncommim  to  have  thv  entire 
trachea  involved.     The  secondary*  crmditiona  are  the  same  as  in   any 


I 


INFLAMMATORY  DISEASES  OF  THE  LARYNX  AND  TRACHEA.  209 

exten!*ive  process  in  the  larynx  (perichomlritis,  scar  formations).  Life 
h  endangeretl  hv  shutting  ot!'  the  snpply  of  air,  not  only  in  tlie  stage 
oi'  inHltratJtMi,  but  alst)  bwausr  of  the  resulting  sc^rs?.  The  tlunger  (tf 
ulcers  perffhniting  the  neighhuring  regions  i.s  also  to  be  remembered 
(mediastinum,  (Cijophagu.s,  eava,  aorta,  arteria  [lulmonaris,  and  in 
favorable  eases  externally).  The  jveritmcheal  ti^nue  may  be  involved 
by  gummatous  infiltration,  ihtis  giving  rise  to  adhesittus  with  iieighl>or- 
ing  organs  and  pr^tducing  pressure  mi  vessels  and  nerves. 

The  progniisis  is  far  graver  than  in  simple  disease  of  the  larynx 
itself,  but  in  citiier  case  it  dejieuds  largely  upon  early  reeogiuti^m  of 
the  nature  of  the  disease.  Recovery  may  take  place  under  specific 
trejitmeut  without  extensive  scar. 

Treatment, — It  uei^d  not  be  empliasizcd  that  early  and  appropriate 
antisyphilitic  treatment  is  the  main  factor  in  curing  syphilis  of  the 
larynx  and  tnieliea.  The  stioner  this  general  nile  is  observed,  the 
fewer  the  eases  that  will  come  under  the  ciire  of  the  surges »n.  Con- 
gestion is  interesting  fnim  a  therapeutic  standpoint  only,  liecause  it 
may  at  times  be  necessary  to  jK-rforni  a  traclieotomy.  (.Terhanlt 
believes  that  the  pereentiige  of  syphilitics  that  ccinie  to  tnieheotomy 
can  be  expressetl  in  tenths  of  1  \HiV  eent.  The  results  nf  tracheotomy 
done  for  syphilitic  stenosis  are  brilliant,  which  is  easily  understofxl 
when  the  seat  of  the  lesion  is  taken  into  eonsidemtiou,  Vierling 
re|>orts  12  cures  out  of  14  cases,  autl  2  cases  of  imjirovement  lasting 
for  several  months,  whereas  the  others  dietl  imraetliately  or  soon 
after  operation.  A  patient  ojK'rated  on  by  P,  v.  Bruiis  in  whom  the 
infiltration  was  partially  excised  stitl  lives  seven  years  after  the  ofx^ni- 
tiou,  and  anritlier  is  living  after  tldrty  years, 

Actiiiotiiycosis  of  the  Larynx. — This  condition,  whii'h  has  only 
been  known  for  thirty  years,  is  receiving  more  consideration  by  the 
practitioner,  for  several  observations  liave  been  reported  in  which  the 
laiynx  was  involved. 

The  larvTix  is  affecteil  as  the  result  of  a  lesion  in  the  neighlwr- 
hood  (in  the  ciises  reported  by  lllig  and  Stork  there  was  extensive 
infiltnition  in  the  region  of  the  lower  jaw  and  of  the  anterit>r  and 
ptjsterior  j»ortioiis  fif  the  neck  and  of  tlie  pharyiix  ;  in  Maiockli i's  case 
the  tongue  was  involved  at  the  same  time);  or  the  larynx  alone  is 
diseasefl.  Three  cases  illustrating  this  condition  have  been  reported 
by  Miindler  in  Czemy^s  clinic.  All  pivsented  the  clinicid  jiicture 
of  perichondritis  externa  of  the  thyrt>id  cartilage.  In  a  case  reportt*<l 
by  Pfincct  the  disease  In^an  as  a  perielioudritis  of  tlie  thyroid. 
In  two  of  Czerny's  eases  the  laryngeal  picture  as  seen  in  the  mirror 
was  normal ;  in  the  third  case  there  were  a  tumor  of  one  arytenf>id  car- 
tilage and  swelling  of  the  aryteno-<'piglottidean  fold.  Stork  report8 
a  tumor  of  the  thyroid,  whereas  lllig  found  one  entire  half  of  the 
lar)'nx  o^dematous  and  swollen.  In  ('zeruy\^  cases  there  win'  fibrous 
bands  extending  toward  the  lower  jaw,  which  indieated  the  track  along 
which  the  infection  travelle<k  The  surgeon  therefore  is  not  in  a  position 
to  assert  detinitely  the  jrossibility  of  primary  actinomycof?i.s  of  the 
Vol.  11.^14 
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kn'jjx  ;  fur  men  the  laryogoscopic  picture  h  by  no  means  sufficiency 
cluimcteristie  to  euable  a  definite  diugnosii^.  The  condition  of  the 
exieniiil  .soft  jxarts  will  lend  to  a  more  reliable  eonchLsion  ;  for  instance, 
if  there  are  brawny  iiiiiltratioti  and  the  absenee  uf  glandnhir  swelling. 
An  absolute  diagnosis  vun  Ix-  niatle  only  by  finding  the  specific  lungi. 

Treatment. — ^The  miKst  ajjprtipriate  treatment,  considering  the  present 
knowlLilgt^  of  aetiuomyeosis,  is  a  combination  <if  surgical  treatment  of 
the  masses  of  grannlation  and  the  internal  admiiiistration  of  [x»tiissiuni 
i<xlide  {45  to  JKt  gniins  a  day).  The  progniJsL^  with  this  form  of  treiit- 
meut  is  not  very  tuifavorable.  Illig^s  patieut  was  cured  by  injix'tions  of 
corrosive  sublitnate.  In  Czeniy*s  cases  opening  of  the  absces^ies  \%'ith 
curi'tting,  and  in  Stdrk^s  ctLse  this  treatment  eombineil  with  the  admin- 
istmtion  of  potassium  iodide,  led  to  recover}-.  Puncet's  eatje  died  in 
spite  <if  treatment  with  |)iitassium  itnlide.  Chronic  £^up{)uration  of  the 
neck  deve!oi)ed,  iollowcd  by  cachexia  and  acute  pleurisy. 

Scleroma  of  the  Larynx,^ — ^This  condition  is  an  aocomj>anying 
phenomenon  of  the  disease  described  by  Hebra  in  1870,  and  chilled  bv 
him  rhinosch^roma.  Bornhaupt  has  described  a  condition  which  he 
terms  selertvma  ^espinlt(^rium.  It  is  uncnmmon  to  have  the  larN'nx 
alone  affected.  Act*ording  to  Wolkowitsch,  the  larynx  was  afteeted  19 
times  and  the  trachea  5  times  in  85  cases.  In  the  lart'nx  the  cJub- 
glottic  region  is  most  fre<|neatly  involval,  next  the  vckmxI  cords  them- 
selves, and  rarely  the  aditus.  The  disease  manifesto  itself  gcnemllv 
as  a  diffuse  infiltrntion,  at  first  »ot\,  and  later  forming  cartilagi?-like 
masses  that  finally  l:iei^ome  dense  contnicting  .•icar-tissue  without  under- 
going ponileut  disintegration,  as  emphasized  by  llebni.  Circumscribed 
disseminated  niMles  are  occasionally  observeti.  TIk'SC  seem  to  aj>pear  in 
the  region  of  the  aditus,  and,  according  to  Juffinger,  in  esjiecuilly  severe 
tyi>es  of  the  disease.  When  the  infiltration  occupies  the  usual  region > 
there  will  l>e  impairment  of  the  voice  and  iuterferenet^  witli  respinition 
even  to  suffcM^ution,  As  long  as  these  sympt^ims  are  absent  there  are 
the  usuid  signs  of  catarrh,  to  which  little  attention  is  paid  as  a  nde. 

Diagnosis. — The  diagnosis  is  usually  ba,sed  upon  the  existence  of 
sclerotic  changes  in  the  nose  and  pharynx  at  the  same  time.  With 
primary  scleroma  of  the  larynx,  the  slowly  dcxvloping  stenogis  and 
absence  of  pronouuctd  iiiHammatoiy  and  ulcerative  proc<"ss,  atjd  the  sub- 
glottic swelling  in  the  absence  of  signs  of  syphilis  or  tuburculi>sis,  will 
be  impirfcint  differential  points.  All  doubt  is  removed  when  it 
possible  to  find  the  bacilli  of  rhinoscleroma  in  the  secretions  or  in 
exciscxl  bits  of  tissue  (Frisr-h,  1882). 

Prog:iiosis. — -Tile  prognosis  is    unfavorable,  because  scleroma   is  an.^ 
incunible  progressive  disease.     The  course  is  extremely  chronic  and  mai 
extend  over  twenty  or  more  years.     In  mre  ed.ses  the  infiltration  mav* 
within  a  faw  years  inv<»lvc  the  laryng<ttrachf'al  tulx*  as  far  as  the  bronchi. 

Treatment. — Considering  the  im}x>ssibility  of  a  radicjd  cnre»  the 
treatment  is  mainly  symptomatic.  In  extreme  cases  tracheotomy  may 
be  necessary.  Billroth  in  1884  first  attempted  to  restore  the  lumen  of 
the  organ  by  opening  the  lar\^lx  and  excising  the  internal  soft  pailj9  of 
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the  larynx.  His  example  has  sioce  been  repeatedly  followwl ;  Pienidzek 
alone  has  jierfMrriKMi  130  laryngotomiej!i,  cbiefly  for  seleroinLi.  lie  cuii- 
Hulei-s  that  this  is  tlie  most  sjitisfactory  and  tiniekest  method  «ti'  treut- 
nieiit.  P<tst-openited  stenoses  may  be  avoitkxl  by  iiiethodieal  ililatjition. 
This,  however,  is  neeessary,  aceoriiing  ti>  Pieiiiazek,  only  in  execptit»nal 
cases,  espeeially  when  the  posterior  wall  is  extensively  involved.  Tliis 
author  prefers  primary  suture  of  the  larynx  witli  iodt^furm  ^luze  jiaeU- 
iiig,  wljereas  Alikuliez  allows  the  wound  to  remain  (^len  and  uses  a 
glass  c^uula.  When  the  disease  affeets  the  aditus,  a  e«imbinati<in  of 
laryngectomy  and  [jliaryngutomy  8ubby*)idtiii  may  be  net^essary  (one  ope- 
ration by  Pieniazek).  The  facts  tliat  the  patienti>  do  not  sutler  from 
reeuri-enee  fl)r  years  'dfter  the  o[»eratinii,  enjoy  normal  respiration,  and 
at  time^  have  satisfaetory  use  of  their  voitr,  justify  tliis  nietlnMl  fif 
treatment,  BhwxJless  dilatation  is  wearisome  and  |)r<)mises  success 
only  when  tlie  diseas<il  tissue  is  comparatively  soft.  Stenosis  of  tlie 
traehwi,  esi>eeialiy  in  the  lower  portion,  is  a  difficult  contlittim  to  handle. 
Pieniikek  has  achieved  temporary  results  by  dihiting  with  catheters  t»f 
increasing  eidibre  aud  thei>  removing  tlie  grfiwth  with  a  cnrette  under 
guidance  of  his  tracheal  specukim  (even  the  bronchi  have  been  curetted). 

Leprosy  of  the  LaiTmx, — Leprosy  of  the  larynx  will  be  mcutioni?d 
in  this  conuLH'tion  solely  as  a  |Mjssible  cause  for  tracheotomy,  Acci>r<liug 
to  Bergengriin,  this  has  to  be  done  in  all  eases  of  leprosy  sooner  or 
later.  The  disease  always  begins  in  the  epiglottis,  and  may  \w  limited 
to  this  region  ;  in  other  eases  the  entire  lur^'ux  may  be  involv'etb  There 
may  be  diffuse  and  nothdar  infiltnition,  divp  ulcers,  eireumseribed 
noties  of  granulation-tissue,  and  snow-white  st*'liate  shining  scars. 

Diagnosis. — The  diagnosis  is  usual ly  easy,  IxH^use  the  ciuulition  is 
alwavs  secondary.  In  tlonbtfnl  eases  antesthesia  of  the  allccttd  region 
and  the  presence  of  bacilli  of  leprosy  will  decide  the  question* 

Progrnosis.— Involvement  of  the  larynx  in  this  disease  is  of  im- 
portance as  far  as  the  prognosis  is  coneerntHl  only  lK'<?;mse  it  may 
shorti'n  the  course  of  the  malady  by  [irodueing  death  from  suffocjttion. 
Statistics  van"  as  to  the  frctjuency  of  this  result.  HilHs  states  that  i?8 
per  cent,  of  the  fatal  cases  ai*e  due  to  stenosis  of  the  glottis.  In  the 
Leprosy  Hospital,  Rig*a»  7  per  cent,  of  the  patients  had  tracheotomy 
performed  during  five  years. 

Treatment.— Bergengriin  recommends  tracheotomy  when  the  dysp- 
ncea  is  slight,  so  as  to  ]>revent  un necessary  suffering,  and  it  should  al^ 
be  done  when  the  stenosis  is  steadily  j>rogressing. 
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Stenosis  of  the  Larynx.^ — More  or  less  Cfimplete  oc(*lusion  of  the 
Inmen  is  of  esj>ccial  im|w»rtance  to  the  surgeon  during  the  ettursc  of 
various  diseases  of  the  larynx.  Sfunetimes  stenosis  disap|>ears  of  itselt' 
as  Sfwio  as  the  disease  has  run  its  ctntrse.  Sometime^s  it  is  a  swondary 
development  |)ersisting  after  rccoverv^  fmm  the  primary  disease,  or 
developing  during  recovery  or  after  this  has  taken  place.     Almost  all 
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diseaees  of  the  larynx  may  give  ri.se  to  p*riiiiiiu nt  dinnnution  of  the 
lumen  ;  some  oxeeptioually  uud  others  with  grwit  regulanty.  This 
undesirable  eonibiiiatirm  is  most  lm|Uently  a  w(|Uenoe  of  some  injiink' ; 
the  next  most  common  eause  is  a  tertian'  syfihilitie  h-sion  ;  and  6nall] 
periehoiidntis  from  nnue  soui-ee  or  other.  In  inflammation  of  the 
ehondriura  acute  iiifeetions  play  the  ruOvSt  irujiortant  jiurt — typhokl, 
variola,  scarlet  fever.  Lit ning  collected,  in  1884»  200ea>esof  t>'plu»ulal 
tsttMUKses  at'  the  larynx.  Late  stenosis,  eanstnl  by  the  dipbtlu'rittc 
pHK-ess  it>ielf,  is  rare  t'oni[>aretl  with  the  frfqupnc-y  of  this  dis^a^se  of 
the  larynx,  aithuiigli  forming  a  large  jKTwntage  of  ilje  total  mittiber  nf 
obstructions.  P(»st-diplitheriti<'  stenoses  ar«^  much  more  frequently  am- 
utH'te<i  with  the  treatnu-ut.  Tliey  may  ft»lh»\v  traeheotomy  an  well  ils 
hitubation.  Diphtheritic  sears  are  foniid  ahiiost  ex«'liisivt4y-  in  ths 
lower  portion  of  the  lar\'nx. 

The  anatomical   cljange:^    that    influence    the   hmien    vary   citiai4d- 
erably,     With   fracture?*,  the  csirtilage  may  become  fixed  in  nn  ahnt^r^ 

mal  jMtsition  by  the  cimtririjil  tis^-itie- 
Callous  thiekening  ami  tibrons  ailbe> 
sions  following  extensive  laceration  of 
tlie  mucous  membrane  aiv  also  factors  <»f 
imjKjrtance  in  this  et»niiH'tion.  IlitibKti- 
tion  inward  of  one  (h*  both  vooal  rordt^, 
line  to  dis[iliicemcnt  and  fixation  of  tbe 
res|MH'tive  aryten<iid  eartihiges  or  damage 
to  the  muscles  an<l  nerves,  may  result  id 
fitenosLs  or  aggriivate  tlie  same.  After 
incistnl  wounds  that  ht^d  by  seeondarv 
intention  drai»linigni-like  sears  have  not 
infrt'tpiently  been  ol)^erved.  •Sonietimea 
the  upper  |>^lrtion  is  almost  eonij>h'tt.dv 
shut  otl*  by  a  funnel -shajx'd  war.  The 
dish  Kilt  ion  of  br«>ken-ot!'  bits  of  ear* 
tilage  ami  displacement  inward  of  tbe 
upper  skin  margin  favitr  the  develop- 
ment of  stenosis,  especially  if  there  arp 
adhesions  Ix-twetni  the  oppo>e<l  cut  mar- 
gins. This  latter  condition  will,  of 
course,  1k»  more  frec|uent  when  there  is 
a  great  deal  of  granulation-tissue.  When 
theiv  is  tNim|dete  sepanitiou  at  the  level 
of  the  lfg:imentum  coniruin,  the  lumen 
is  especinlly  liable  to  I»e<'ome  obliterated 
because  the  liberated  erietad,  according  to  Sehiilli-r,  is  ]aill*.Hl  forward 
by  reason  of  the  traction  of  the  vocal  eonls.  Diaphrsigni-like  scars  are 
of  imfmrtjince  as  secondary  ronditinns  following  inri:mimatory  jH-ooesses 
es|>ecblly  after  sy|)hilis.  Opposed  regions  lMM-onn-  adherent,  es|HH.dallv 
the  vocal  corils,  but  the  false  cords  or  the  subglottic  gnmnlatin^  smL 
faces  may  also  be  atfi-cted.     The  adhesions  usuully  deveh>j>  frnni   the 
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aoterior  angle  of  the  thyroid  cartilage  backward,  Secoudary  progres- 
sively iiKTeasiiig  .scars  trnuliially  diiniiHsti  ttie  size  of  the  reiiiaiiiiug 
Imnou.  Auatomiailly  they  may  resi'inble  njng^-iiital  diaphragm.%. 
ItjJlUnitioti  extending  over  eonsitierable  areas,  and  follow e<l  by 
i>e4'Mndary  folds  (»f  .scar-tissue,  may  lend  to  the  formatiou  of  elongated, 
cytindri«il^  strieture-like  canals  (scleroma  and  |)erichondritis  uf  the 
cricoid  and  thyrofil  rartilages).  Collapse  of  the  larytix  aitet'  sc»j>aration 
of  large  se([uestca  of  caj'tilage  has  been  mentioned  in  the  imnigraplis 
treating  of  jierichondritis.  In  inflammatory  processes,  luxation  and 
ankylosi>s  of  tlie  arytenoid  crartilagiM  are  of  importance  in  prfKlueiiig 
stenosis. 

DiagnosiB.— Dyspnoea  and  stridor  are  the  eanliiial  signs  of  stenosis 
of  the  larynx.  The  degnx?  to  which  these  sym|>toms  are  present  may 
vary  in  ditferent  cases,  according  to  the  diameter  of  the  remaining 
opening.  The  rapidity  with  which  the  stenosis  has  develoiKil  bears 
some  relation  to  <lyspuiea.  It  is  reniarkable  how  the  air-snpply  adaftts 
itself  to  the  gradual  diminution  in  <'hronie  stenosis.  The  symptoms 
which  acc4>m[)any  markeil  stenosis  have  been  considcreti  in  the  parti- 
graj)hs  on  Ditjhtheria.  Distnrbauce,-*  of  the  voice  (k'pend  largely  on 
lesions  alVecting  the  voc^d  aj^jKinitns  itself,  ;ind  wlieii  the  vocal  cords 
are  intact  they  may  be  due  to  the  tact  that  the  <juant]ty  of  air  necessary 
to  prtKlnce  sonnd  is  not  available. 

Prognosis. — As  far  as  the  prognosis  is  concerned »  one  should  iliffer- 
entiate  between  cases  that  liavc  been  tracheotomizcii  and  are  therefore 
not  lial)le  to  immcHhiite  suffocation^  and  those  that  have  uoi  beei*  oper- 
ate I  upon.  Althoygh  the  latter  gron|}  inchules  sliglit  degrees  of  occhi- 
pion  that  as  a  rule  do  not  endangc^r  life,  .still  an  otherwise  haniil<?ss 
catarrh  may  give  rise  to  sudden  sntfoc^ition. 

The  cham'cs  of  restoring  normal  rcspinitiou  and  phonation  depend 
so  greatly  ujnai  rhe  etiological  and  anatomical  ccaiditions  of  the  indi- 
vidual case  that  no  general  ni\e  can  be  applieth  Although  during  the 
last  *l<Kuides  brilliant  recoveries  have  been  made,  the  unfortunates  who 
are  obliged  to  wear  a  tnbe  for  life  or  who  voluntarily  retain  the  sune  for 
fear  of  recurrence,  are  in  the  majority.  This,  however,  is  ap])arently 
due  to  the  fact  that  a  large  jxTcentagc  <»f  the  jiatients  prefer  ;i  penmi- 
uent  listnla  to  the  eventual  recovery  that  firllows  treatment  demanding 
the  greatest  amount  of  jmtience,  intelligence,  and  will-power.  Statis- 
tics, therefore,  aix?  of  little  value  as  far  as  the  prf>gnosis  is  concerne<l. 

TreELtment. — It  is  scH-evidcnt  that  even  chronic  stenosis  <if  the 
larynx  may  give  rise  U*  sudden  danger  from  sutfocatiija  and  demand 
immctliate  tracheotomy.  In  these  cases  the  increaj^*  of  sympti>nis 
is  gradual,  but  it  should  l>e  emphasized  that  the  interest  of  the  patients 
demands  that  the  surgeon  never  allow  the  |H^riod  of  ilistnrbed  compen- 
sation to  l>e  reached,  especially  since  moderate  degrees  of  stenosis  may 
undergo  sudden  vicious  change  at  any  moment. 

The  thenijientic  measures  directed  I  to  removal  of  the  stricture  may 
be  classific-d  as  follows:  L  Intralarvngea!  ililatation  without  prelimi- 
nary trachelotomy  ;   2.  Dilatation   with   preliminary  tracheotomy,   the 


214 


niSEAiSES  OF  THE  LARYyX  AND   TRACHEA, 


r 


opening  of  whieli  is  mnde  use  of  for  this  pur|K>se ;  3.   I^ryngotomv ; 
4.   Ke>ec'tion  of  the  hirynx. 

Diiattitif>n  may  be  aitled  by  endolarvn^il  section  of  scars  with  a 
lannge:il  ktni'v  f>r  witli  tht-  tiintc'ty.  This  has  bwit  done  re|i«ite*nv 
with  sijci'e,-;s  whi^n*  the  tiiemliniue  has  been  thin  (hiryngotoniy  iDterim). 
Exeifiioii  of  the  entire  membrane  (endolnn^ngeal)  ha.*  alsit  beeu  dotie 
smx'e^sfnlly.  In  ?5tenosi.H  due  to  syphilis  the  surgeon  should  combine 
with  Itw-al  treatment  the  administmtion  of  jifM-eific  drugs.  Even  extra- 
laryngeal  interference  must,  as  a  rule,  l>e  followed  by  dilatation  from 
within. 

Hartl-nibber  tubes  are  u^eti  as  dilatiirs.  The^rie  are  26  cm. 
long,  ami  liave  at  their  tip  a  central  and  twf»  laieral  openings,  Tlie 
anterior  portitm  is  prisniatie  with  liluiit  e<imers  <:»<irrt*spf>nding  to  the 
triangle  of  the  glottis.  This  shape  alhnvs  of  considerable  dilatation 
in  the  sagittal  }>Iane  without  tim  inarktd  prt'ssurt^  ujMin  the  vocal  cords, 
which  cannot  be  avoided  with  eylindritiil  bougies.  Accfjrding  to 
Schrotter,  these  dilat*>rs  should  always  he  intrmlueed  with  the  aid 
of  a  mirror  after  the  |«itient  has  praetise<l  for  a  time  with  Enjjlish 
ciitheters.  The  stricture  sliould  l»e  dilate<l  with  tliese  uutil  it  Is  (xts^ihle 
to  introduce  the  ban  1-riiblx'r  tubes.  8clirtttter  considers  that  coc^iine  as 
a  rule  'i»  unnecessary.  At  first  the  tubes  are  left  in  place  for  a  .short 
time  only,  but  later  for  at  l«i8t  one-half  honr.  The  same  author 
reconimeinis  that  this  treatment  should  l»e  a|ip]ie<l  at  least  twice  a 
day  after  the  patient  has  become  thoroughly  accustomed.  The  limit 
to  which  one  may  go  in  this  direction  will  depend  somewhat  ujKin  the 
degree  of  local  reacti«in  and  largely  upon  the  chanicter  of  the  patient. 
If  the  normal  lumen  has  been  reached,  tneatnient  must  be  c<»ntiniied 
for  several  months.  Intelligent  [xitients  may  in  the  meantime  learn  to 
pass  a  bougie.     Rough  handling  is  to  be  avoided. 

There  is  always  some  congestion  and  slight  swelling  at  first, 
and  owlema,  pressure-nl*^rs,  submucous  inflammation,  and  even 
perichondritis,  with  considerable  rise  in  tem|>enitiire,  have  l>ecn  ob- 
served tvt  follow  dilatation.  Such  unfavorable  occurreners  may  neces- 
sitate tracheotomy  at  any  time.  Jacobson  had  one  |>atient  succumb  to 
sudden  redema  of  the  glottis  after  three  weeks  of  treatment.  Of  47 
cases  ctillected  l>y  Heryng,  the  respiratit>n  Ix'came  normal  in  27,  in 
12  the  voice  was  restored,  and  death  tHn^nrnMl  in  5,  A  large 
numl>er  of  ctises  have  since  been  reported.  The  author  does  not  con* 
sider  it  justifiable  to  judge  of  the  value  of  this  method  of  treatment  fntm 
statistics,  l>ecause  of  the  extreme  variation  of  conditions  in  iudividtial 
cases. 

During  the  last  ilecade  O'Dwyrr's  intubation  has  to  a  certain 
degree  sn|iplaiit(<l  8clirotter*s  treatment  of  chronic  stenosis  by  dilata- 
tion. S|X'cial  uthes  are  used  for  this  purpose.  The  chief  atl vantage 
is  that  the  tubes  may  be  left  in  place  for  sctme  time,  which,  is 
impfissible  with  Schrotter's  tubes,  which  project  from  the  mtjutli, 
even  thougli  they  may  not  csuise  excessive  sidivation,  as  observcil  in 
some  cases.      Iutid>ation  has  been  frequently  performed  after  trache- 


Press  II  re-  fu  rcuM. 


Introducer  for  Hrhriilter  plug. 


Instead  of  inetiil  tubes,  hard-rul.)!)er  tu]wti  have  been  reoommeiMlcHl 
because  there  is  less  danger  nf  prei^^nrL-u leers.  The  reader  is  referretl 
to  the  oriiriiial  artiele  of  Killuni  for  the  detailed  deseriptirm  of  this  f^jrm 
of  treatmeut.     An  existiog  tniuheiitoniy-wnnTKl  may  be  made  use  of  for 
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t\\v  piirp>so  of  dilating.  P.  v.  Bruns  passed  a  thin,  filiform  bougie 
upwanl  into  tlie  moutli,  which  iservcil  as  a  guide  for  the  conical  hollow 
l)ini<rii».     He  has  done  this  rej)eatedly  with  success. 

Sclirotter*s  tin  plug  method  is  generally  known.  (This  was 
made  use  of  in  a  similar  way  by  Trendelenburg  for  the  purpose 
of  ililatinjr  a  stricture  of  the  trachea  after  previously  opening  the 
siinic).  S<hrr)ttcr*s  plugs  (Fig.  68),  like  the  hard-rubber  tube,  are 
triangular  on  sivtion  with  rounded-off*  comers.  They  are  4  cm. 
long  and  an»  in  twenty-four  sizes.  The  anteroposterior  diameter 
varies  from  8  to  20  mm.  and  the  transverse  diameter  from  6  to  16 
mm.  They  are  intn>duce<l  by  means  of  a  catheter-like  tube  (Fig. 
6J>),  into  which  the  jx^g  in  the  upi)er  iH>rtion  of  the  bulb  is  drawn  and 
held  in  place  by  mesuis  of  a  strong  thread.  The  thread  is  left  in 
place  for  the  purjwse  of  subse<juent  extraction.  For  the  purpose  of 
pri'vcnting  the  bulb  from  slipping  out  of  the  stenosis,  which  is  usually 
funnel  sha{K^  upwanl,  a  small  round  knob  h;is  been  attached  to  the 
lK>ttom  of  the  bulb,  which  extends  into  the  canula  through  a  small 
ojH'ning  and  is  held  in  plaiv  by  a  small  |>air  of  pressure-forceps. 
(Fig.  70.)  Stork  makes  ust»  of  a  small  hook  on  the  internal  canula 
which  tits  into  a  hole  on  the  bulb,  whereas  Ilerj'ng  uses  a  slit  in  the 
inner  tulK'  which  tits  around  the  neck  of  the  knob.  Dilators  with 
Si'veral  flangi's,  which  were  intnxluced  through  the  tracheal  wound 
and  distendeil  tlic  stricture  by  means  of  a  screw,  have  been  abandoned 
by  their  inventor  Ix^iiuise  the  use  of  the  screw  power  caused  violent 
j>ain  wliich  radiatinl  to  the  teni])les. 

C\>rradi  has  n'commendtHl  the  use  of  laminaria  tents,  which  were 
dmwn  into  the  strictun*  by  mwins  of  a  thread  protruding  from  the 
moutli.  A  sei>«»nd  thread  was  attached  below  to  the  tube.  Newmann 
usiil  tu|H'l«>  dilators  in  a  similar  way. 

If  liilatation  has  progrt^sseil  sutKciently  to  [hermit  free  respiration 
ft>r  scvcnil  days  with  u  doscil  canula,  the  latter  may  be  omitted.  The 
lumen  shi»ul«l  Ik*  kept  o^H»n  by  the  usi'  of  Ixmgies  and  hard-rubber  tubes. 
'llu'Si'  sliould  W  juissiHl  iK'vond  the  seat  of  the  tnicheotomy-wound,  as 
cniphasi/i'd  by  S'hrotter,  S4.>  as  to  prevent  the  development  of  a  stricture 
at  this  p4>iMt.  l*n.'niatuiv  removal  of  the  canula  not  infrequently  ne- 
rrssiiati>  a  MTiiiul  tr;icht'ntt)tiiy.  ()f  :U)  (^A:^':i  n*|>orteil  by  Heryng  the 
tul»i'  t'niiM  Ih'  numvi'*!  in  S  ;  in  1«)  ini[>n>veiin.'nt  followeil,  although 
th.'  I'timila  NMi--  ^till  nuulo  ii-o  of;  in  1  oa<i<  n-jH^attil  tracheotomy  l>e- 
K'nuu.'  iuri-->aiv.  aiul  in  I  t  thciv  wm<  »•>  .>r  very  sliixht  impn>vement. 

l«irvnL:"'ti>rny  ha>  Uvn  <li>iK'  t'«>r  ojH'niiii::  U[>  tliv  stenosed  larynx  for 
inrnMliicini:  tlilatiiii:-  apparatus  tT-ranula-.  vti\),  and  it  has  ser\'etl  as  a 
pn  litTiinarv  -.n  p  tin*  opt'iiuivi'  or  lialvannnu^tii'  cxoisinn  of  constricting 
ti^-^ut--.  Sarmou--  havt.  luTniiu'  tainiliar  wiih  HK'inl»i*anous  diaphragms, 
<li'lMM'  |»nn;iiib-nT  M'ar^,  hym  rtrnphi^d  inasst'<  nf  callus,  and  chn>nic 
i[i:laii:t!iat.M-v  :'•  >IU  I't*  the  nii!n.n>  nu-inl^ran*'.  Ib'iui*  and  P.  v.  Bnins 
pi  i'f".ir[".  «1  -n!'p»  ri«'li.>nih-al  r»'^««-ri"M  ot"  |H>i"rion<  nf  tlir  thyroid  and  eri- 
r\''u\  .-ai-f  i;.i_^<  -  \\  lup  th.-  iliirk»-iiin^  .-t'  {\\k-  hn*vnu:<al  \\all  was  so  great  as 
t«»  make  tln'  -ui-iv-«s  nt'^irnpU'  lar\  nu,ntninv  il«iubtful.      The  selection  of 
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the  nieth'Kl  In  l>e  u.^-d  will  ik'jx'iul^  first  ol*  all,  U[)oii  the  ijimtnruii/ul 
changes  iti  tlii'  iiidividuul  i-ane.  It  Iius  been  eaipliasizetl  that  tlie  iudi- 
viiluality  of  the  j>atient  is  of  great  inijwrtance.  His  soeial  standing  nr 
otlier  irntre  or  h-ss  iiieidental  t'oiulitiinKs  may  dtn-ide  in  flivor  of  une  or 
tile  Hther  inetliod.  It  .should  lie  remeiuberetl  that  the  dilatation 
niethrKl  freipieiitly  takes  mouths,  or  even  a  year  or  longer.  As 
far  ai»  the  strietnre  itHLif  is  euiieeriKHi,  it  is  Helf-evideut  that  endo- 
laryngeal  dilatation  in  general  e^m  be  a|>plieil  only  to  the  slighter  fVirins 
for  tlie  reasfin  that  (Kitients  with  severe  i^hnniie  stenosis  usnidly  eonie 
to  a  specialist  after  having  liad  traeliti>toaiy  |>eribrnied»  Even  when 
this  is  not  the  case,  the  methiHl  is  to  \}q  restrieted  t4>  the  more  nio+lerate 
degrees  of  stjennsis  wliieh  lead  one  to  hope  fVir  raj>id  inipruvenietit. 
For  instanee,  delieate  luetiibranes  and  pliabk"  hyperplasia  may  Ik* 
treated  iti  tliis  way. 

The  fatal  eases  re|)tjrted  show  tliat  too  gri-at  reliance  may  he  [ilaeed 
on  the  value  of  simple  eaHieter  treatment.  The  snrgeon  slioulil  refmin 
from  sneh  treatment  if  the  jiatient  eannot  stay  in  the  h<ispital,  where 
trai'hentomy  ean  be  perfurnnil  at  any  moment.  In  the  later  stages, 
when  an  appn-ciable  result  has  Iwen  obtained,  and  it  has  bec'ti  denioii- 
strate<l  that  the  larynx  has  become  tolerant  to  interferenee,  it  may  be 
jnstifiable  to  treat  in  aD  ambulatory  way.  Dilatjition  combined  with 
traelieotoniy  gives  much  more  favorable  results.  The  .short  Itulhs  (or 
intnbatii»n-tnbes)  may  l>e  left  in  [»lace  much  longer,  or  remain  j>erma- 
nently  in  mtn.  There  is  comjiamtively  little  danger  of  snffrK'ation, 
Killian^  to  be  sure,  lost  one  child  from  snffoeation  with  intubation 
trt^itment.  It  h  undeniable  that  it  is  ]>osisiblc  to  remove  ver)'  exten- 
sive strictures  provided  the  physic'ian  is  thonnighly  familiar  with  the 
technie  of  using  the  tin  bulbs.  Wliether  it  is  ailvisable  tn  apj^ly  this 
metluMl  in  any  ca.sc  in  which  bulbs  might  be  used,  is  another  *juestion. 
With  tight  eallons  strictures,  espwially  witli  eylin<lriGil  or  irregular 
canals,  varying  in  extent,  it  may  be  j>o8sible  to  obtain  a  practically 
normal  lumen  after  vvetdvs  or  mouths  of  careful  wnrk,  jirovidtHl  the 
patient  dues  not  lose  patience.  These  scars  always  ha\'e  a  tenilency 
to  c«in tract. 

Laryngotomy  has  the  advantage  of  giving  a  normal  lumen  imme- 
diately by  destnwing  constricting  sear-tissue.  MfKUth-breathing  ia 
restored  with  aid  of  a  prop'r  laryngeal  tulw,  and  the  aftcr-tn^atment 
consists  in  maintaining  wliat  has  so  quickly  l>een  giiinetl.  There  is 
no  doulit  that  a  den.se  scar  may  he  overcome  by  eneiyetic  dilatati<m. 
Some  idea  of  the  toleraficc  of  tlie  larynx  and  of  the  patient  nyay  be 
obtLiiniHl  by  reading  Thost.  Tfie  bulb  was  suddenly  diTiwn  well  duwn 
ijttfi'  the  tra(4ica  by  cousiilcrable  furce  and  the  tube  with  which  the  bulb 
was  intnKhieiHl  repcatetlly  bent  donl)lc.  The  dangers  of  laryngfitomy 
as  an  oyn^n  i^peration  arc  nowadays  offset  by  the  pfissible  after-effects  of 
treatment  by  dilatatitai.  The  dangers  associate<l  with  tracheotomy  and 
with  traclieal  tubes  are  alike  for  iioth  mcthmls  m  the  types  of  stenosis 
to  l)e  considered  licrc.  The  results  have  nndoiilitc^lly  iiH[>i'ove<l  with 
the  increasing  numlier  of  laryngotomies,  as  is  shown  by  the  experience 
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r»t'  Mikulio/,  Pieiiiazi'k,  I^mke,  and  others.  It  should,  however,  not 
U"  ov«Tl<j<>ke<l,  that  lar\'ug«itomy  diies  not  always  tree  the  patient  from 
bi>  hiryn^al  tuln*.  The  chanct^  are  especially  unfavorable  in  case«  i»f 
tixation  \ti'  the  arA'tenoid  cartilage.  Excision  of  the  corresponding 
vr>cal  (.'ord  lias  ii«>t  given  verj-  favorable  results,  and  dilatation  in  these 
MtM's  i>  fruitless.  It  is  not  possible  that  dilatation  alone  could  have 
Ik^mi  of  value  in  cases  in  which  larj'ng<.>tomy  was  without  result. 
Failure  is  often  the  result  of  insuificient  or  inadequate  after-treatment. 
Any  |Kitient  who  d<>es  not  carry  out  directions  aiW  lan'ngotomy  will 
certainly  not  follow  up  the  irksome  treatment  of  dilatation.  It  is  a 
well-established  fact  that  extralaryngeal  interference  has  repeatedly 
lK*en  fnllowe<l  by  reoivery  when  the  dilatation  method  has  £Eiiled. 
The  ])atient,  himself,  will  have  to  determine  whether  an  artificial 
larjiiY  is  siitisfactorj'  or  not. 

As  far  as  the  indications  for  larj-ngotomy  are  concerned,  the 
auth<»r  defends  the  position  taken  by  Schiiller  and  P.  v.  Bruns  and 
most  surgeons  and  many  lar^'ugologists.  This  operation  is  indi> 
eate<l  primarily  in  xeTv  tight  and  firm  strictures,  especiaUy  if  they  are 
of  considenible  length  or  have  irregular  walls.  In  cases  in  which  it 
is  n(»t  j>ossible  to  decide  immediately,  larj'ngotomy  ^-ill  be  indicated 
after  attempts  at  dilatation  have  provwl  unsuccessful. 

Stenosis  of  the  Trachea. — The  extramural  causes  that  diminish 
the  lumen  of  the  air-i>assages  are  far  more  common  in  stenosis  of  the 
tra(!hea  than  when  the  larj-nx  is  involved. 

Etiology. —  Most  stenoses  of  the  trachea  are  produced  by  external 
pressure,  with  enlargement  of  tlie  thyn>id  gland  first  on  the  list. 
Those  cases  in  which  disease  of  the  neighboring  structures  extends  to 
the  tracheal  wall  or  infiltrates  this,  are  on  the  border-line  between  extra- 
tracheal  and  intratracheal  stenosis.  To  this  group  belong  malignant 
growths  and  the  rupture  of  bn)ken-<lown  bronchial  glands  into 
the  air-passages.  Intratracheal  stenosis  results  from  the  same  proc- 
essi's  that  were  mentioned  in  connection  with  the  lark'nx.  A  construc- 
tion is  mon;  uncommon  in  this  region  except  the  variety  secondary  to 
tracheotomy.  Of  the  inflammatory'  aflfections  that  in  themselves 
may  give  rise  to  stenf)sis  of  tlic  trachea,  syphilis  is  the  most  important. 
This  may  prmliun?  bands  that  project  into  the  lumen  of  the  tube  or  it 
may  give  rise  X*)  a  diffuse  welt-like  thickening  of  the  wall.  Post- 
(liplitheritie  stenosis,  which  shoiiM  be  mentiontnl  first,  always  bears 
mort'  or  less  relation  to  tracheotomy,  and  will  therefore  be  considered 
later  in  crjiinectioii  with  the  secondary  results  of  this  ojieration. 

Tlu'  severest  type  of  traumatic  stricture  is  that  due  to  transverse 
scj)aratioi).  Kupture  of  the  tube  (X(>11,  Ki'ister)  and  incised  wounds 
(v.  Kisclsbcr^)  an' of  about  e<|ual  im|>ortance.  Half-moon  or  circular 
<ciir>,  and  cv<'ii  cases  of  complete  obliteration  of  the  upper  portion  of 
the  tra<*lica,  iiave  been  ol)serve<l.  (Complete  healing  over  of  the  upper 
section  of  the  tniehea  is  favored  by  markcHl  retraction  of  the  lower 
|M>rtion  in  ca>es  of  tnmsverse  separatinn.  Stenosis  due  to  scar-tissue 
ha>  been  re[)eatcHlly  r»l)serve<l  after  gunshot-wounds. 
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STmptoms. — The  general  symptoms  of  stenosis  of  the  tnioliea  «lo 
not  differ  materially  li*om  those  of  stenosis  of  thti  laryux.  l^  stridor 
is  marktHl,  it  may  at  times  be  possible  to  determine  tbe  seat  with 
a  fiiir  amount  of  iieeuiiiey  by  aiiseiil tuition  iind  palpation  along  the 
course  of  the  trachea,.  The  eharaeteristic  signs  emphasizLtl  by  Ger- 
hard t,  sycli  as  diminishe<l  inspirator}'  excursion  ditwnwai-d  of  the 
lary^ux,  tlexed  pr>siti(>ii  of  the  head  m  stenosis  of  the  tniehea,  ami 
marktxl  descent  of  the  larj^'ux  and  extension  of  the  head  in  stenosis  of 
the  larynx,  are  ef>usidered  hy  Selirotter  and  others  to  be  inconstant 
signs  anil  iif  uncerttun  differential  diiignostie  value. 

Diagnosis. — The  diagnosis  may  frequently  be  made  from  the  ex- 
ternal conditions,  tlie  geneml  symptoms,  and  the  history  of  the  case. 
Not  infrequently  laryngoscopie  examination  will  give  information 
regiinliug  the  liner  anatomieiil  details  of  the  stricture.  In  other  eases* 
this  method  of  examination  will  give  at  least  an  approximate  idea  as 
to  the  seat.  S|)ecial  diHicidties  and  disagreeable  surprises  may  arise 
because  of  sevenil  strictures,  a  condition  ihat  has  re|Xiate<.lly  l)eeu 
observed.  Ac^i-ortling  to  Schrott<ir,  there  is  ground  for  suspicion  that 
a  second  deep-se;ite<l  stenosis  is  present  if  the  calibre  of  the  constriction 
first  detected  does  not  entirely  exphun  the  dyspnfea. 

Prognosis. — The  prognasis  of  stenosis  of  the  trachea  varies  in 
different  ci!iAe?>^  aecortling  to  tlie  nature  of  the  fnTidamental  lesion,  the 
lumen,  and  the  seat  of  the  stricture.  The  deeper  down  the  obstruc- 
tion, the  gi-eater  the  danger  to  life,  other  tilings  being  equal.  If  the 
surgeon  is  able  to  perfonn  tracheotomy  below  the  tron  strict  ton,  the 
ainditions  are,  of  wjuise,  much  more  fiivorable  than  in  crises  in  which 
it  is  necessary  to  overcome  the  obstniction  by  means  of  a  tube  or 
where  the  stenosis  cannot  l>e  reiiched.  It  is  evident  that  attempts  at 
a  radicral  cure  in  intratracheal  stenosis  will  meet  with  greater  difficulties 
the  farther  the  sciit  of  oj)eration  is  from  the  larynx. 

Treatment. — -The  treatment  of  stenosis  of  the  larj^nx  varies  accord- 
ing to  the  csuise.  In  stenf>sis  due  to  compression  the  efforts  of  the 
surgeon  should  first  be  direeteil  to  relieving  the  pressure.  If  success- 
ful,  the  symptoms  of  ol^strnction  usually  subside  immediately.  In  all 
varieties  of  stenosis  of  the  air-jwssages  traclieotomy  may  have  to  l>e 
cfiiisidcrefl  with  refereuec  to  avoiding  the  chmger  of  suffocation  l>efore 
undertaking  any  nidical  step.  The  author  agrees  absolutely  with  Gross- 
mann,  who  recomtnends  tracheotomy  even  when  the  seat  of  obstruction 
Is  quite  lo^v  down.  In  individual  cases  at  least  it  gives  the  possibility 
of  raiching  ^vith  instruments  an  obstruction  which  otherwise  would  be 
inaccessible. 

The  same  methtKis  are  to  be  considere<l  in  the  radical  treatment 
as  have  been  desfiribed  in  connection  with  the  larynx.  It  will,  of 
course,  he  necessary*  to  mfxlify  instruments  corres]  ion  ding  to  the  deeper 
regions  to  be  reached.  S(^hrotter,  and  later  Ijimdgraf  and  Seifert,  have 
successfully  dilated  constricted  bronchi.  Tnicheotomyj  just  as  laiyn- 
gotoray,  may  lake  the  place  of  external  section  of  a  stnctnrc.  Con- 
stricting scars  may  be  dilated  or  cut  through  the  tracheotomy -wound, 
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as  demonstrated  by  Trendelenburg.  Extensive  ciicular  aear  stenoees 
or  complete  occlusion  form  an  indication,  aooording  to  the  ezperienoe 
of  Kuster  and  v.  Eiselsbezg,  for  drcnlar  resection  with  BobBeqaent 
suture  of  the  trachea.  It  is  advisable  to  make  a  fieah  longitDainal 
incision  for  the  tracheal  tube  which  is  to  be  worn  daring  the  first  da3r8. 
Konig's  case  proves  that  it  may  be  p)68ible  to  nnite  the  ends  even 
when  the  lesion  is  extensive  (repeated  operBti<»is  if  neoeaBaiy).  The 
plastic  operations  necessary  £>r  the  removal  of  valve-like  fltenosis  will 
be  considered  in  connection  with  fistulie. 


nSTUUE  OF  THE  LAATBZ  AND  TRA0HBA. 

These  are  the  result  of  injury  or  of  ulcerative  destmctioa  of  the 
wall.  The  author  distinguishes  with  SchuUer  an  ulcerative  and  a  cica- 
tricial variety.  The  former  have  been  mendoned  in  the  pazagraphs  on 
perichondritis  in  connection  with  rupture  of  an  external  periobondritM 
abscess.  The  opening  of  the  fistulse  is  usually  situated  m  the  aide  of 
the  neck  at  about  the  level  of  the  lower  margin  of  the  thyroid  cartilage;, 
or  even  lower.  Diphtheritic  processes,  as  has  been  seen,  play  an 
important  port  in  the  etiology  of  these  fistulse,  for  when  the  kwal  lesion 
extends  to  the  tracheotomy-wound  extensive  destracti<ni  of  the  kuyiiflo- 
tracheal  tube  sometimes  results.  The  sinus  may  also  reaolt  from  cue- 
integration  of  a  carcinoma.  All  of  these  ulcerative  fistols  are  of  little 
significance  compared  with  the  severe  diseases  in  the  ooorae  of  whioli 
they  occur.     Cicatricial  fistulse  alone  are  of  especial  importuioe. 

Cicatricial  fistulse  are  the  result  of  the  above-mentioned  akeimlive 
processes  (except  carcinoma),  or  more  frequently  th^  are  fimnd  to  be 
secondary  to  injuries.  The  skin  and  the  mucous  memfanuie  beoome 
united  just  as  in  the  case  of  the  lips.  This  frequently 
necrosis  of  the  cartilage  has  resulted  in  a  defect  of  the  walL 
are  comparatively  often  the  result  of  incised  wounds  made  with  soiddal 
intent.  The  size  of  the  wound,  its  nature,  multiple  incisions  into  tiie 
cartilage,  complete  transverse  separ&tion,  the  course,  and  the  tnetment 
influence  the  character  of  the  resulting  scar  materially.  Fistoke  after 
stab-  and  gunshot-wounds  are  comparatively  uncommon.  Operative 
o{>ening  of  the  air-passages  is  rarely  followed  by  fistulse,  aside  from 
those  cases  in  which  it  is  intended  to  leave  a  permanent  opening  or  in 
which  stenosis  countcrindicates  removal  of  the  tube. 

There  are  two  kinds  of  fistulte  distinguished  according  to  thw 
topographical  relation  to  the  air-tube.  There  are  more  or  less  exten- 
sive lateral  ojx^nings  in  the  wall  or  the  opening  corresponds  to  the  entire 
lumen  of  the  tube,  which  is,  however,  as  a  rule,  somewhat  diminished 
concentriciillv-  The  latter  type  of  fistula,  as  is  self-evident,  presup- 
poses (x>mplete  transverse  section  of  the  tube,  and  is  always  complicated 
by  scjiarate  cicatrization  of  the  upi>er  section.  Even  in  fistulse  of  the 
wall  it  is  common  to  have  stenosis  as  a  compliaiting  element.  These 
conditions  are  not  infrequently  intimately  associated  as  far  as  tlieir 
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cause  is  (xmcemed,  and  iufluence  each  otbor  inutimlly  ;  so  much  so  that 

in  many  cases  it  in  nnt  pos^stble  to  cnnsidcr  the  conditions  separately. 

In  rieatrioiul  tistuke  the  exteniul  ^kiu  i.'^  usually  dmwn  in,  Tliere 
is  either  a  cutaneous  tunnel,  in  llie  l>ottom  of  whieli  tfic  njiening  into 
the  trachea  may  be  si^n  ;  or  there  is  a  small  fistula  with  a  small 
(tpening  liuwi  with  epidermis.  The  neigbborin^r  skin  is  thrown  into 
small  radiating  folds  around  this  (t|»euing.  After  extensive  loss  of 
tissue  the  portion  jjf  the  tracheal  wall  in  the  vicinity  of  the  fistula, 
formed  by  unsuppnted  sear-tissiic,  is  sucked  in  during  inspinition 
(valve  steuosLs).  Ewn  a  simple  cicatrieiid  funnel  may  lie  seen  to  close 
with  mspiration  if  there  is  obstruction  to  breatliiug  above,  so  that  patients, 
as  a  tiilef  cannot  alist^iin  fnini  the  use  of  a  tube  for  even  a  short  time. 
Permanent  removal  of  the  tube  is  (!ounterindicatcd  ou  account  of  the 
tendency  of  tbe  opening  to  close  by  cicatricial  cuutractiou.  The  im- 
jwrtauce  *)f  these  (istulie  varies  in  individual  cases.  Sniall  fistula?  are 
simply  aimoyiu^  be«iuse  they  allow  air  and  niueus  tii  escape  on  cough- 
ing ;  larger  ones  impair  the  voice,  so  that  it  is  nrx-essiiry  to  close  the 
opening  with  the  linger  beibre  tlie  patient  win  speak.  The  nuthor  has 
olxserved  a  case  of  this  sort,  and  one  has  been  tlescribed  by  Schimrael- 
busch  in  which  the  ojwning  was  closinl  by  Hexing  the  chin.  If  marketl 
stenoj^is  is  present,  the  t^stula  is  essential  to  life.  On  the  other  baud, 
the  dangers  resulting  from  continual  wetting  of  a  tracheal  tube  are 
factors  U)  be  consitleretL 

A  fistula  of  the  trachea  may  be  complicated  with  one  of  the  cesoph- 
agus  af^er  injury.  Fistuhe  situate*!  idxive  the  tliynad  cartilage  will 
not  be  considered,  inasmuch  as  they  belong  to  the  pharynx.  In  com- 
plete transverse  sectif>n  of  the  larynx  or  of  the  u|>|>er  ix>rti<ui  of  the 
trachea  the  wall  of  the  gullet,  if  iojurt^J  at  the  same  time,  may  pro- 
trude between  the  sejwratwi  ends  of  the  air-passiige  and  In'cnme  united 
with  tlie  external  scar.  Fig.  71  represents  a  ease  of  this  sort,  observed 
by  Hiiter.  The  fistula  of  the  reso|jhagus  should,  of  course,  be  closet! 
first.  Lar}'ngoHesopliageal  and  trache<»-<e,mii>hageal  fistulas  are  to  be 
distinguLsbcd  from  these  iKNiuuse  them  is  a  connnuuicating  opening  in 
the  partition  l)etween  the  two  tubes.  It  has  not  bt^en  proved  whether 
this  typ^  of  fistula  may  be  produced  by  external  injury,  although  it  can 
be  ci>nceive<i  of  theoretically  (in  gunshot-  and  stab-wramds  between 
these  tubes).  The  rapitl  healing  of  the  wound  in  the  cesophagus 
guards  against  this  occurrence^  as  shown  by  experienfM^.  On  the  other 
hand,  there  is  (piite  a  series  of  observations  bearing  on  uhnTative  per- 
fonition  of  the  <lividiug  walk  The  most  comnKiu  c4U]se  is  some  foreign 
body  in  the  air-|iassiiges  or  resopliagus,  or  a  neoplasm  (carcinoma  of  the 
oewjphagus).  The  nature  of  the  |>rimary  process  could  not  be  dcter- 
minetl  in  a  series  of  fistuhe  of  this  sort  found  on  autopsv.  The  prac- 
ticid  imfM>rtance  of  the  condition  is  in  relation  to  the  entrance  of  foiRl 
into  the  tracheal  tube,  with  the  re-^ulting  danger  of  nspiration  pneu- 
monia, which  has  not  infrequently  been  the  cause  of  death  in  tliese 
cases. 

Diagnosis. — The  diitgnosis  is  difiicult  because  tlie  coughing  produced 
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tmafy  be 

y  the  ponbilitT  of  an 


gI¥CB 


hy  the  fijfjd  in  the 

£uihy  hwalUiwing.     I^ 

muuieati/m  in  thouglit  ol^  GciliidtV 

making  a  diagmjtna.    TIub  mediorf  is 

frith  a  trvrhfecMesc^^Mgeal  fistula  is  able  to  blov 

aty/macfa-tulje  in  the  cesophagos  as  long  as  the  cod 

wbereaf)  a  normal  individiial  can  odIj  press  oat  the 

ormtained  in  the  cesopbagns.     This 

the  external  end  of  the  tobe 


n&7L 


O,  flftttlA  Of  th«  CMophafiu;  3V.  IlitaU  of  the  truhM:  X,  JT,  JB".  iliiri 
wtilase ;  i,  epiglottis ;  Z,  hyoid  bone.    (Sdiflller.: 


Treatment. — It  is  permissible  to  close  the  fistula  only  when 
is  not  marked,  and  removal  of  this  constriction  is  not  infieqaentl^  tlie 
HHwt  difTiciilt  ]x>rtion  of  the  therapeutic  task.  Opemtioiia  peffbrmed 
for  tlH*  |)iiqK>flo  of  cloHing  a  fistula  are  included  in  the  term  btonoho- 
plaHtic\  (Dicffonlmch.)  It  is  impracticable  to  enumerate  all  the  dif- 
ivrout  nic»th(Kls  and  modifications  that  have  been  devised  for  this  pup- 
|H>M<»,  hut  wImmi  tli<*  fistula  is  very  small  some  caustic,  of  whioh  the 
<^iut<T>'  is  the  most  convenient  and  the  most  certain  in  action,  has  at 
tim<'S  ^iv(>n  ^kmI  results.  Sometimes  a  purse-string  suture  is  used  at 
the  sjiuic  tirn<'.  Small  fistul®  may  be  closed  in  a  simpler  and  more 
awMinitc  way  by  oxcisinjr  all  the  scar-tissue  and  the  tracheal  opening. 
The  <'llii)ti<«il  <l(;f(H»t  in  the  trachta  is  closed  with  catgut  and  the  skin 
wwcd  over  tliis.  A  dmin  is  left  in  to  avoid  emphysema.  Simple 
freshening  <»f  the  sinus  and  a  deep  suture  will  often  give  Ae  same 
n>sult,  hut  this  methml  of  treatment  is  limited  by  the  siae  of  Ibe 
wound.  The  "  j>lastique  par  doublure"  principle  has  been  applied 
in  various  ways  in  cases  of  hu^c  fistulte.     Usuially  Balassa's  mediod 


Fio,  72. 


Bronchoploj^tic.  (Jncobeon.) 


has  l>eeii  followe<l  and  a  y>fHlunf"iilMtnl  .skiii-flnp  tiinietl  into  the  tracheal 

wound,  the   iMlgt?s   of  whicli  liave  Ixvii   froi^heiu'd.     The  epidornib  is 

pkcLNj  inward.     The  authur  bus  Ix-en  iinahle  tu 

ascertain    whether    the    iiii'thiMl    suggested    by 

Hiiter   has   ev^er   been   made  use  of  praetieully. 

The  etlges  of  the  fistula  are  turned  in  and  sewtnl 

togetlier  and   then   eovcretl   with  two  skin-flaps 

taken  one  iVom   earh   .side,     Jaeobson  clusetl  an 

elongateil   flstula  of  the  trurliea  in  tlie  (nanner 

depicted  in    Fig.    72,   nhowin^   the   methtjd   of 

frtjshening  the  edges  and   placing   the   .sutures. 

The  shadetl  region  h  and  b'  shonkl  also  bt-  ti-esli- 

ened.     The  ineisions  must  not  involve  the  suheu- 

taneous  tissue  l^wause  emi»hysema  may  develop. 

If  the  anterior  wall  of  the  tmehea  has  been 
destroyed  to  a  considerable  extent  m*  Replaced 
by  soft  sear-tLssne,  a  wall  must  Ix*  made  that 
is  ciiimble  of  resisting  the  atmospherii-  pressure 
during  inspiration.  8c*hirmnelbuseh  devised  a 
meth(xl   wliieh    provides   for  the   euix*  of   ease.s 

of  this  sort.  He  free>^  a  skin-and-periosteum  flap  fnmi  the  sternum^ 
turns  it  upward,  and  sews  it  to  the  margins  of  the  tnicheal  wound. 
Fhotiades  and  Lai*dy  have  made  us^e  of  a  petluneulated  flap  fivmi 
the  claviele  with  success.  In  the  severer  ca.se.s  a  number  of  opera- 
tions ai"e  neeessary  to  obtain  a  cure.  A\Tien  several  eentimetras  of  the 
laryngotracheal  tube  are  destroye<l  and  the  eircum  fere  nee  is  extensively 
involved,  a  botie  plastic  is  the  only  nutans  of  repairing  the  damage. 
When  small  defects  in  the  cricoid  cartilage  or  in  the  traehea  ininie- 
diately  atljoining  are  to  be  clos^ed,  the  methotl  of  Fritz-Konig  is  lx*st, 
for  this  corres|M)nd>i  more  ek>sely  to  the  physii)logi«d  processes  <if 
repair.  He  uses  the  cartilage  of  the  hirynx.  The  flap  is  taken  ihmi 
t!ie  thyroid  cartilage  by  removing  the  external  half  of  the  itirtilage 
with  the  overlying  sotY  parts.  A  flap  taken  from  the  skin  of  the  fistu* 
louR  tract  is  placed  l>eueath  this  with  the  epidermis  inward,  and  si'wed 
with  catgut.  V.  ^langoldt  has  rwently  used  the  cartilage  of  ribs  as  a 
means  of  replacing  the  defect,  (irosse  has  sneeessfully  ernploye<i  silver 
wire  netting  for  the  purj>t>se  of  giving  .sjufficient  supi)ort  to  the  softened 
anterior  wall  of  the  trachea* 

A  fistula  between  the  oesophagus  and  trachea  at  the  level  of  the 
sixth  cervical  vertebra  was  successfully  trciite«l  by  Brenner  (cesopha- 
gotoniy,  freshening  of  the  edges  of  the  iistuhi,  be]>aration,  and  sutui'e 
of  the  wall  of  the  tesophagus). 


NEUEOSES  OF  THE  LAR7HX. 


It  has  been  meotioned  that  in  the  various  processes  in  the  larynx 
giving  rise  to  sti'noses  the  obstruction  to  respiratitm  may  become  so 
great  as  the  result  of  immobilization  of  the  viK*al  cords  that  the  supply 
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oi"  air  becomes  ioKiifllfieiit.  Unilateral  immlystK,  if  a8»ociated  with 
other  efmditions,  may  in  i\\h  way  !)e  an  intliratiim  fr>r  tracheotomy. 
Bilateral  immlysis  l>y  itself  is  eaj>ahle  of  markedly  iniluenein^  respi- 
ratitm.  It  i,s  not  so  mucli  a  total  paralysis  (jf  the  ri*eiirivut  nerves  as 
a  btiateml  piistieus  luimlyj^m  which  tnaki^  traehe<»tomy  necegisary,  and 
t!ie  frcqut'iiry  of  this  amcHtion  rtiithTs  it  of  [inietieal  imptirtance. 
Under  the  name  of  Semon  Hosenhueh's  law,  it  is  well  known  to  laryn- 
giihigisfs  tlmt  jmralysis  of  the  al>ihietors  of  the  f^ijlottis  may  take  place 
iniiL'h  more  easily  ami  earlier  from  central  as  well  as  from  j>eripberal 
causes  than  that  of  the  atlduetors.  Posticus  pamlysis  tliercfnre  is  con- 
sidertnl  a  preliminary  sU>gr  uf  total  rc<*iirrenE  paralysis,  and  may  exist 
a.s  such  for  years.  Tlie  hilatend  paralysis  which  concerns  the  surginm 
is  of  t^ntral  origin  in  the  vast  majority  i>f  nises.  Diseases  which  gfive 
rise  to  hullmr  sympt<mis  may  also  [irfidnee  posticus  iKiralysls.  Tal>es 
is  tirst  on  the  list.  It  will  l)e  r«idily  understoo<l  tltat  |»t*riphenil  intlu- 
cnr-es,  such  a.s  pressure  from  tliyroitl  i-ysts,  anenrisms,  rarriuonia  of  the 
(esophagus,  etc.,  is  a  far  less  frequent  s<iurce,  esjX'cially  if  it  l>e  taken 
into  eonsideration  that  bihiteral  partdysis  w^ould  neccA^sitate  a  more  or 
less  uniform  mechanical  influence  on  b(»th  recurrent  nervts,  which  an* 
seated  at  some  distance  from  each  other.  Tlic  mechanism  of  stenosis 
in  posticus  pai-alysis  is  simple.  Tiie  vm-al  cords  remain  in  tlie  nuHlian 
line,  so  that  the  glottis  is  retluced  to  a  narrow  slit.  Dyspnoea  is 
exclusively  inspiratory.  It  is  increasetl  by  approximation  of  the  cords 
during  forcetl  inspiration,  whereas  during  expiration  the  tx>rds  are 
separated.  Discussion  has  arisen  among  hirvugologists  regarding  the 
pathology  of  this  nieiHau  jMisitirvn.  The  author  eaimot  here  enter 
into  the  subject  more  in  detail.  Corresi>ondiug  to  tlie  verj"  grad- 
ual development  nf  pj^ralysis  and  the  pandytic  contraction  of  the 
aV>duetors,  the  msnlting  stenosis  has  the  peculiarity  conuntin  to  all 
slowly  developing  obstructions  to  respiration,  viz.,  that  it  may  Ix-come 
markcMl  without  jiroducing  subjet^tive  signs  of  dyspmea,  and  is  alsa 
iissiteiatrnl  witli  tlie  danger  that  any  adventitious  swelling  may  sud- 
denly cause  death. 

All  accurate  diagnosis  is  possible  only  with  the  aid  of  a  mirror, 
and  the  iX'ader  is  referred  in  this  con  motion  to  sjiecial  works  on 
lar\"ngoktg\\ 

Treatment. — Accortling  to  Senion's  direction,  tracheotomy  shoidd 
be  pci-fornit^l  as  a  propliy lactic  measure  in  any  case  of  bilateral  ab+luctor 
pandvsis  when  it  is  not  iMissible  by  other  menus  to  produce  an  actual 
widening  of  the  ghittis.  The  author  agrees  with  him  in  eoudemning 
jK^rmanent  intubation,  thyreotomy,  and  excision  of  the  vocal  cords. 
Tlie  latter  metlnKi  is  not  m\\y  heroic,  but  also  of  uncertain  success,  and 
destr<ivs  the  voice.  In  liilatend  romplete  paralysis  tjf  the  recurrent 
nerves  frequent  entmnce  of  material  into  the  tnichea  may  necessitate 
tracheotomy.  Spasm  of  the  larynx  in  rhachitic  children  should  l>e 
mentioned,  because  an  attack  may  at  times  e^iuse  death  by  suffoetition. 
Pott  oliserved  '?*  cases  of  death  in  eldldren  during  an  attack,  and 
was  al>le  to  save  a  fourth  by  intubation.     Kalmus  re[H>rts  several  cases 
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of  tl<:*atli  from  Milt'm'utian  iiinonij;  tlu*  425  aiscs  oUf^iTvrd  bv  liim  in 
Soltiiuiiiii's  eliuic.  Wlieii  tlitTi?  is  dniiger  of  asphyxia,  Monti  rocnni- 
mt'ud:^  the  use  of  a  Ciithetcr  after  Wetnleebner's  inetluitl  and  inilation 
with  air  if  iieocssiir}'.  He  considers  tiiat  tniche<itoniy  is  not  essential 
iu  these  eases. 


NEW  GBOWTHS  OF  THE  LARYNX  AND  TRACHEA, 

The  Viist  niajnrity  nf  new  gnovths  in  the  iutennr  of  the  hirynx  and 
traelieii  helonif  to  the  Held  of  laryngoseopie  surgery,  which  ba^  l>eeii 
must  siitH'c^sful  in  this  directir>n.  This  apphes  to  the  majority  of  all 
bi*nigu  new  formations,  lint  malignant  ttiniors  without  exception  shonhj 
be  Inferred  to  the  sn r^^eon. 

Tumory  of  the  larynx    and   tracheii  will   l»e  cnnsidered  separately. 


New  Growths  of  the  Larynx. 

Tumors  <>f  the  larynx  are  of  frequent  ocurrence,  and  wlieii  seated 
in  the  most  eoinmon  position,  on  the  v«x*al  eords,  tliey  give  rise  tu  dis- 
turhanees  of  the  voice  wen  >vhen  very  small.  F.  demon's  etilletrtion 
of  cjises  up  to  ISHH  includes  12,21*7  tumors  of  the  larynx,  10,745  of 
wliieh  were  benign  and  15o0  malignant;  88  per  cent,  of  tumors  of 
the  larynx  are  therefore  benign  iind  12  per  cent,  of  the  t4_itiil  uumlx^r 
malignant, 

M.  Schmidt,  during  a  |>eri(Hl  of  thirteen  years,  fonnd  2088  new 
growths  in  tlic  upper  air-passages  in  a  total  numl>er  of  42,635  patients 
treated;  748  (jf  these  were  in  the  larynx,  and  104 — i  r.,  13  (K»r  cent. 
— were  malignant.  In  the  Berlitier  Universitiit  Polyklinik  fur  dis- 
eases of  the  niise  an<l  throat,  1  HO  tumors  of  the  larynx  were  observcil 
in  27,500  patients  during  nine  years.  This  did  not  include  siugens' 
nmles.  Ten  |)er  cent. — /.  e>,  20 — of  the  tumors  were  malignant,  and 
men  were  tlu'ee  times  as  (iften  afflicted  as  Wfuneu.      (Rosenberg.) 

Benign  Tumors  of  the  Larynx.^ — Benign  timiors  of  i\w  laiynx 
are  almost  always  fibroma  (^r  piipillomii.  According  to  the  author's 
experience,  fd>ronmta  are  most  common.  Of  300  cases  observed  by 
him,  55  per  cent,  were  tibromata  and  ;15  per  cent,  papillomas.  The 
statistics  beariug  on  the  fi'e([nency  of  fibroma  ami  pai>ill*tma  vary 
so  greatly  that  they  e-an  only  Ik*  explaini"d  by  ditreivuecs  in  opinion. 
Mackenzie  fr«uid  *i7  [ler  cent,  of  100  eases,  and  Fauvel  iyS  ]>er  cent, 
of  3IM)  eiises,  to  Imj  papillomata  ;  wherejis  Tobold  found  21*  per  cent,  of 
209  eases,  Scbrotter  IH  per  cent,  of  1^91  eases,  and  il.  Schmidt  only 
11  per  cent,  of  566  eases.  In  the  statistics  c<illei"te«l  by  F.  S>mf»n, 
4100 — i.  c.y  39  |>er  cent.- — i*f  10,747  benign  tumors  were  }>apillomata. 
The  proportion  of  pai»ill<miata  to  benign  tumors  of  the  lar^^nx  in  gen- 
end  is  theivfore  alxait  1  to  2 J. 

The  fibromat^i  which  develop  in  tltc  submucous  tissue  and  are  covernl 
witli  nnicous  membniiu'  appnir  at  first  ;is  smnll  ikkIcs  witti  a  Ivroad 
base,  and  ordiuarily  do  not  beeome  larger  than  a  j^jea,  rarely  as  large  as 
Vol.  IL— 15 
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a  cherry.  These  tuniin*s  niaintjiiii  tln'ir  hrcwid  bii*^;  while  increasing^ 
in  size,  or  may  develop  a  short  .stem-like  ]>e(kinele.  The  Hurfaee  Ls 
usually  smooth,  lnit  may  Iw  nrieven  or  iimlnlur.  The  nilnr  is  jiale  or 
light  nr  ilatk  ri-il,  atx*<>niing  to  the  umntml  ot'  IjUmhI  cNintaintni.  They 
areofden.se  eonsisteDce,  althoujrli  soft  tibroniata  ueeurwhieh  eon>?it»t  of 
succulent  tissue.  Fi^.  73  rejiresents  uti  eni>rmous  tioft  fibroma  of  the 
left  voeal  eoni,  which  was  reniovHi  in  one  pitx-e  by  niwins  «.if  a  wire 
snare  from  a  mati  fifty  years  of  a^re.  Fihromatii  are  usually  seate*!  on 
the  vocsil  t^irtls,  ami  as  a  rule  near  the  w>riinussnn:'.  They  are  not 
common  in  any  other  place  in  the  lanr'nx,  aud  arc  extremely  rare 
in  the  pjsterior  wall  of  the  Iar\'nx  near  the  \A1v9.  interarv'teuoidea.  Of 
34G   fibromata  collectetl,  ^'il-j — /,  e.^  til  jxt  cent. — were  situated  on  the 


Fro.  73. 


Fi*..  74, 


8dft  flbromrfc  of  the  vocol  cord. 


vocal  eords,  \T\(\  on  the  ri^ht  aiiii 
139  on  the  left  eord  ;  *li\  were  in 
the  anterior  conimissiire  and  ^] 
iu  the  pliea  intenirytenoidra. 
(Hethi,  Gevaert,  and  P.  V,  Bruns.) 
Finally  it  is  eharaeteristie  of 
iibrumata  that  tht*y  occur  as  a 
rule  in  adults,  especially  in  men, 
usual Iv  isolateil,  and  s]u>w  no  teu- 
deuey  to  rccnr  after  removal. 

Papillomata  are  chanieteriztHl 
by  their  teat-like  or  wart-like  ap- 
pearance, very  nuieh  like  p< tinted 
condylomatii  of  the  skin.  Some- 
times they  are  elongateil  like  a  coek's  eoiub,  c-onsii*.tinjf:  of  an  aggreg^atioa 
of  tabs  and  warts  develfjpirit;  from  a  eoiunion  base.  ^Smietimes  the 
growth  is  eireumscribtd,  resembling  a  raspberry  or  mulberry.  Again, 
they  apiKMir  in  bunches  like  ^mpes  or  as  caulitlower-likc  masses  con- 
sisting of  small  groups  erowde<^l  together.  (Fig.  74.)  The  color  f>f  a 
papilloma  is  reddish,  and  when  tlie  overlying  e]vithelium  is  thickened 
it  mav  be  ffruTish   I'etK      When   the  eintheiium   has  become  lioniy,  it 


MuUipU'  tiaplllomiiU 


gray 

may  Ix-  the  color  of  white  chalk  (paeli}  dermia  verrueusa). 
may  I>€  soft  or  hard,  or  even  pliable. 


The  growth 
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PapilluMuitii  miiy  be  single  or  multiple.  Sometimes  they  are 
exf'ceiliat^ly  iiuiiieroiLs,  tnrming  a  ditt'iise  pajiiliomatou.s  clefi^eneni- 
tioii  of  (he  mui'oiis  nitnyl)ruiie  of  the  hiry»x,  whieh  may  lie  eovered 
for  a  large  extent  or  alnnKst  coriipletely  by  eanliH<twer-like  growth^** 
The  se4it  of  elet^tiou  is  tlie  voeul  cords,  whicli  are  al^uie  involved  iD 
more  than  half  of  the  atses.  Even  iii  the  other  varieties  of  multiple 
pjipillomata  the  eonls  are  most  fretiueiitly  affcH^tinl,  and  sometimes  the 
ialsL'  coitLs,  the  ventrieles,  or  the  epiglottis.  The  posterior  wall  of  the 
larynx  is  least  aileeted,  and  it  is  esjK'eially  uocumraon  to  have  the 
plica  interarytenoitiea  inv(tlvwl. 

It  is  ftirthermorr  important  to  remember  tliat  papilloma ta  appear 
in  the  ejirlier  years  f*f  life,  and  Ijeeome  less  fivqiient  with  inereasing 
age,  so  tijat  in  nii*ldle  lite  and  later  a  growth  of  this  sort  is  suggestive 
of  carcinoma.  Papilloniata  of  the  larynx  have  «ever;il  times  been 
observed  to  he  c<mgenital.  The  author  lias  nbserved  about  24  eases  in 
which  the  infants  were  hoarse  at  the  time  of  Itiith  or  in  which  voice 
wjis  absent.  It  is  nntch  more  coniiiion  to  have  ihein  develoii  dnrtng 
the  first  years  of  life.  Papilloniata  (oimd  iji  the  first  five  yeju's  com- 
prise about  one-tifth  of  tlie  total  nu  in  Iter  of  ttises.  Congenital  eases 
are  apt  to  Ik'  of  the  multiple  and  diffuse  eauliflower-iike  variety,  cliarac- 
teriztM.1  l>y  rapid  growth,  and  sjx'edily  recur  after  removal. 

Other  l>enign  tumors  of  the  larynx  execpt  fibroma  are  imcom- 
inoD.  Cystic  tumors  should  be  nieutioue<l,  inasmuch  as  they  com- 
prise alxmt  4  per  cent,  of  the  totid  number.  (Jurnsz.)  These  are 
hemisphcHiyil  sharply  ilefincHl  growths  with  a  broail  base  and  more  or 
less  transjjarcut,  varying  from  the  size  of  the  head  of  a  pin  to  that  of 
a  cherry.  They  are  in  all  jirohahility  reti'ntii>n-cysts.  Tliey  are  most 
common  on  the  anterior  surface  of  tiie  e})igh»ttis  and  at  the  enrners  of 
the  vocal  cords.  It  is  uucrmnnon  to  find  the  ar\^eno-epiglottidean 
folds  (>r  the  vetitrlcles  of  the  larynx  affected.  In  2  cases  the  author 
observed  cysts  of  the  vticid  cords  disajifK^ar  sjxintaneously. 

Myxoniiitii,  which  are  e^onsiden**!  by  some  obser\'ers  to  he  cjuite 
common  in  the  larynx^  are  extremely  rare.  In  the  nnijority  of  the 
cases  the  diagn<isis  was  not  made  microseopicnlly,  so  tliat  in  all  prob- 
ability the  iiises  were  not  true  myxoma,  but  altered  fibromn. 

Angiomata  are  also  nnw>nnnon.  They  ai*e  most  frequently  found 
on  the  vocal  eortls  and  occasionally  on  the  false  cords.  Simf>!e  angio- 
mata appar  as  flat  deviations  consisting  of  fine  vessels,  Cavernons 
angiomatii,  which  are  more  common,  form  dark-red  raspl:»erry-  or 
blackberry-like  growths  with  a  hr(>ad  f)ase.  It  is  extremely  unin^nal 
to  find  tumor-like  varieosities  as  bluish  n«Kles.     (Chiari,) 

LijK)ma  and  adenoma  have  been  observed  in  the  larjmx  in  only  a 
few  eases.  This  also  applies  to  enchondroma^  14  instances  of  which 
have  been  eolhi^ted  l>v  the  author.  Six  rjf  these  were  of  the  btwly  of 
the  cricoid  ami  2  of  the  ring  ;  4  were  on  the  inner  surface  of  the 
thyroid  cartilage,  and  1  each  on  the  arytenoid  cartilage  and  epiglottis. 
They  all  consisted  of  hyaline  c^irtilage.  In  one  case  the  enchondroma 
was  of  the  cricoid  cartilage  w^ith  a  broad  base  toward  the  posterior  and 
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in  tlii-  n';ri«»ri. 

Symptoms. — T1j»'  -yrjijit'iuj-  jir'i'i'j"*'']  by  li^ni^  iiev  nT«vnt> 
di*|MiHl  l;ir;5'*ly  uj»'»rj  ih*  ir  -'"uT  ijri'j  -!/> ,  lu  »rX''»/j«ci'»iiiL  faii»'..r  -gnu:] 
tuiimrv  *ti'  \\i*-  «'j»i;rl'»tti-  ami  ji.i"'  '•*«pi-  '^r  ^tf  iL^  arneD'— einp-i  itnaan 
fol»l>  may  jriv*-  n-^-  t*.  ij--  -i;jii-   «ha*-'i''V*-T.     Tht-  va<:   mjii-in—    »t 

aw-onlin^r  to  iln-  auilinr'-  fi;r>'f'-.  T»;  jmt  «'UT.  ftf  11«*'  fasss.  5^ir 
this  n'ji'^Hi  fviti  v«Ty  -riujll  t^r,'i"?-  l*«'Tnjy  thMii*iflvej'  by  di7^xiris2i?*«*> 
<)1*  till-  vtti***'.  Jti  tin-  -rujiilf-T.  lianlly  n-'-offiiizaMf  *ing^fls'  xKide^  xc*- 
may  Im*  only  a  -li^lit  alNr-jtifm  oj'  tli*-  vttif*-.  hot  whti  ixkC9**««  n. 
sizo  |»n>;rn — iv*-  lioar-j-n*— •  <li-vi-l«fj»-  wlji^li  may  inf-rea^  nxnil  i^*a»  ^ 
<i>ni|»l<-tc  ]«»--  fif  vii\fi-  a-  "'Hifj  a-  it  Ji«i«inM-  imjifisraMe  !<■  ri^v^t  tm 
glottis.  DiMnrliam^-  <•!'  p»|iinjTi'>n  i*  uuuoua]  aud  mrre£i|tatM^ 
tlu'  diminution  in  \\ii-  -^i/.'-  "f  tiif-  lann^-sil  lumen.  Fnr  ifai«> 
vny  small  tinn'»r-  may  in  <'liiMr*'rj  inyf  rir^-  to  prave  Frnipi<«u>  <c 
stenosis  on  account  of  tli<-  liniiTtfj  ^ftficf.  The  ;!«aine  ap]ilies^  lo 
when  the  clcjt  in  the  plotti-  i-  flimini-hcf],  wlicn-uf*  tumors  lim 
situat(-<l  in  the  imnK-iiiaic  vi<'itiity  of  the  ^lotti-^  do  not  give  ri»  To 
dyw|)n(ra  nnlc-^  c.xicn-^ivi-.  With  iNthiricnlutifl  tumnre  that  idotv-  m-jA 
the  curn'nt  of  air  and  jrct  ItcTwifn  the  ytn-n]  cords  the  voice  ibbv  W 
prc'^cnt  at  one  moment  and  alt-^-nt  at  another,  and  sudden  ■*frlr=  cf 
>ntV(»cation  may  (»ccnr,  while  in  the  inter\-al  hrt^athinjr  is  not  interimd 
with,  or  at  lc;i-t  oidy  vtry  -liyhtly.  Sometinic»«  grontbs  of  dus  siofT 
]>riMhi<'('  a  (listinct  valvi-like  noi-.i-. 

Diagnosis. — An  accnniie  dia;rno-i^  crtn  Ik*  made  only  by  memxt>  a^ 
larvn(ntM'(»pic  e\amin:ition.  which  not  only  (fives  information  r^^aidinc 
the  preMiici-  iif  a  tiniior  of  the  lannx.  Init  alni  indicates  its  seat,  the 
|x«int  ni'  i.riL'"in.  ii-  eireiiniflTeiie*-.  ;itiil  ii-  iiatnn'.  An  experieno^ 
l:irMiir«'l"i:i''  i-  :''''«•  '"  ^I'l-  fnni'iritv  ■  .T*  «-;i-i-^  t(»  determine  the  kind 
«it"  i^r«'W!h  \\!:'i  ••■nj-ii|i!-;ilili  :i<-i-iir;n-\  fn-in  tiie  |iieturt' in  the  niirrvir. 
In  d-iiil'iiu'  i-.-i"i-  ::  iiiiiiiiKi  ••!'  e..i,i|iii..n-  mnM  Ix*  taken  into  om^i^i- 
rr..ti.ii  III  i!i.  iliij-n-i-i- :  i-.v  i!i-t;i;ie.  .  tin-  ai^f-  nf  the  patient,  the 
r.ij'i'litv  ..'.'  _••■  w^li.  !!i<  j.T«--.  iii-i  ..{■  ■j!;iiiil-.  ami  -^ipi*  of  ?yphili*  nr 
ti.il.!-.-:'.—  ;-  ,■-.■.•!„•..  Ml.-i.i--..j.i'';i!  •  \:iniin;ition  of  a  portion  i-»f  a 
tiiMi.':-  n  •:.  ■..■;  v.  ".  iirii--  '.  iln  ti:i::i»-.  . -t' t lii- <.'n 'Wtii.  In  childim.  in 
whi'ii.    l,-\:.-  -■■  I' •    ■  ^r;':  :'::i:i..'i    :-   ii"t   :il\\;iy-  ^ni-eessfnl,  the  author 

ii:i-    "■;•<,.•.■.;.•.      .-.-.;    Kir-.',.;.'-    -l.:|tiii:;    Willi    -Ue<'«'^>. 

Pro»:L(is;s       1-     ■•■  :    j-     '•: r-.   -■ 'i*  rully    *|ie:ikinjr,  the    p^lr^sTl0^is 

iv    :.,\  ,■■.■  .         !■■•.■:■;  :;■•    i..    ••.■•. ..■\.h1   witlmiit  danger  t4>  life 
:i]i.l  iii«   :..■.■:     ■     ■;   ::-■    ..i'-'  \    i-   ■■■•i!ijil«t»ly  re-ton-d.     There  are,  of 
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course,  exceptions  where  the  seat  is  unfavorable  and  tbe  broad  base  of 
the  tumor  mnkt's  nidiral  rt^oioval  difficult.  After  removal  of  growths 
(m  the  vot-a!  conls,  sears  or  thiekeiicd  spoti?  may  retnain,  which  are 
likely  t^>  impair  the  voice  or  perhaps  only  the  sjiiiging  voice. 

After  removal  of  the  tumor  a  cure  is  usually  pemiauent  because 
tbe  majority  of  these  growths  show  iio  teudeuey  to  re<'ur.  Papillotiiata 
are  an  exeeptiou  to  tfiis  rule,  however,  beeaus*:*  they  recur  refjeat- 
edly.  The  tendency  to  recur  h  least  wheu  the  growth  is  isiugle  and 
is  greatest  in  multiple  papiUomata,  especially  ui  the  diffuse  type, 
which  olleu  recur  after  repeated  reiuo\*al.  8<>metimes  the  suspicion 
arisf»H  that  they  have  hecnine  malignant,  and  that  (iperative  interfer- 
ence stiil  fnrtlicr  incivases  the  tendency  to  reaj>pear.  However,  the 
valuable  statistics  of  F.  Senion  have  detiuitely  determined  that  malig- 
nant degiHicration  of  a  benign  tumor  of  the  hirynXj  even  after  an 
intralaryngeal  oiHTation,  is  an  extremely  mre  cnxmrreuee,  so  that  the 
prognosis  is  in  no  way  inflnenccfl.  Semou's  statistics  include  10,747 
benign  turaor«  of  the  larynx,  41  HO  of  which  were  papiUomata.  Of 
these,  45 — /*  e.,  1  in  238 — underwent  malignant  degeneration;  12 
Bpontanefuisly — i,  e,^  1  in  211  ;  and  33 — *.  e,^  1  in  24?) — after  intra- 
laryngeal o[>eratioos.  Althongli  these  tigu!*es  in  themselves  indicate 
that  nudignaut  degeuemtiun  of  benign  tumors  of  the  larynx  is  extremely 
rare  and  is  not  intlueneed  by  fiperativ^  iuterfereuc^,  Semon  investigated 
further  with  care,  anil  found  that  of  rS216  cases  operatwl  upon,  there 
were  only  5  —  /,  ^',,  1  in  H)45 — in  which  malignant  cJegencmfion  was 
beyond  doubt,  and  7  in  which  it  was  probabhi — i,  <\,  1  in  1175. 

The  tendency  nf  jwipillomata  to  recur  diminishes  from  year  to  year, 
provided  they  oo<?ur  in  the  early  years  of  life.  Ailer  reptnitwl  ojx^m- 
tions  they  reapjK'ur  in  fewer  numbers  and  after  longer  intervals,  and 
finally  rx^asc  to  grow.  The  siuthor  has,  however*  ohserv(Hl  seveml  cases 
in  which  recurrence  took  place  after  ten,  6t\oen,  and  even  twenty-five 
years,  although  in  a  progressively  diminishing  manner. 

As  regards  the  prognosis  of  iM^uig-n  tumors  in  children,  it  should  be 
mentioned  that  it  is  more  unfavorable  than  in  adults.  The  growths 
are  almost  always  f>apillomata,  which  are  nnt  infretjiiently  multiple 
and  often  ditfuse ;  tliey  give  rise  to  severe  stenosis  in  the  youthful 
lanr'nx  and  may  raiuse  suffocation.  It  should  be  mentioned  that  opcru- 
tive  interference  is  esiXM^ially  diffi*'ult,  and  that  a  raflit^il  rcmov^al  is  not 
often  achieved.  Recurrences  are  frequent  and  after  repeated  clearing 
of  the  larynx  the  functional  integrity  «>f  the  org:vn  may  sutler  ]x^rma- 
ueutly,  not  only  as  i-egards  the  voioe,  but  also  with  reference  to 
respiration. 

The  result  was  as  follows  in  127  children  with  papiUomata  of  the 
larynx  :  Of  48  cases  not  operated,  32  died  (28  from  suflTocation) ;  3 
recoverefl  spuutantHuisly.  Of  2H  with  tnic]ieoti>my,  7  diinl  as  the  result 
of  operation ;  of  21  treated  by  laryngiit^imy,  8  were  permanently 
cured;  of  40  treated  by  laryngoscopic  mcthrxls,  13  recovered  per- 
manently* 

Treatment, — Surgeons  and  laryngohtgists  have  not  reached  a  mutual 
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agrwment  regtirdlng  treatment  of  benigii  tumors  of  the  kn^nx.  Rose 
ciills  liiryiig*it*>my  the  riuliwil  (iperatfoii  inr  laryngeiil  p«ilyn;>.  However, 
in  pnietiee  the  tjiie!*tmD  hiij?  beec  l«:>iig  settled  in  iiivor  of  the  hiiTugos<x>j>ic 
methtHi  \yy  the  patients  tliem.seJve.'^,  who  prefer  to  be  treat^.'d  m  this  way 
rather  than  trust  to  ojx'niiijt]:  of  tiie  hiryiix.  Semon's  statistics  up  to 
1888  inehide  8215  timmrs  whieh  were  oiieratetl  u|x>ii  eiidolarvDgeally, 
whereas  the  numl>er  uf  hm-ngotomy  ciiS4^s  since  then  lias  been  about 
200.  The  author  oecHipies  the  siime  jKhsition  that  he  took  in  1878  in 
hii*  jKiper  "  Lnryngotoniy  fur  the  Kemnval  nf  Intralar^ngcal  New 
Gr<iwths."  This  view  was  basc^l  upon  impartial  exainiiiati(»n  of  the 
cxperieuee  that  coiikl  be  collected  up  to  that  time.  Laryng-oseopic 
Diethyls  deserve  preferenc-e  when  they  ean  be  matle  use  of.  Opening 
of  the  (arj'iix  is  indie^itetl  only  when  a  skilknl  laryngf»l(>gist  is  unable 
tio  remove  the  new  growth  through  the  natural  opening.  The  task  put 
m>on  laryngoM'opie  methods  has  Ix-en  reiHlennl  grwiter  since  the  intro- 
duction of  eoeaiue.  The  greatest  obstruction  to  laryngoscopie  inter- 
feivnce  has  Ix^^n  removed  by  this  anaesthetic.  Surgeons  are  no  longer 
obbged  to  rely  ujw)n  skilful  assistance  from  the  |>atient,  which  Ci>uld 
oi'tentimes  l>e  aehievt^  only  after  long  preliniiiinry  pmctico.  The  sen- 
Bitiveuess  and  awkwardness  of  the  patient  oftentimes  gave  rise  to  failure. 
Besides  this  the  technical  demand  ou  the  operator  has  l»een  lesst»ne<l  to 
such  an  extent  that  the  operation  may  successfully  be  perfornie<i  by 
hands  less  praeti.s:Hl  aud  skilU^l  than  formerly.  \\  ith  the  ai<I  of  cocaine 
ana»stliesia  the  author  lias  removetl  many  paj)illoniata  of  the  larynx 
with  a  single  iutrodiictioii  of  the  instrument. 

Those  cases  are  extremely  rare  in  which  hir}ngotoray  is  nec( 
for  the  rera{tval  of  benign  tumors  of  the  larynx.  Concerning  the  eon- 
ditiiuis  in  adults^  no  individual  absolute  indication  for  laryngotomy  can 
be  stated,  neither  regartlitig  the  situation,  the  volume,  the  consistenoe^j 
rn>r  the  methml  nf  attachment  ot*  the  tumors,  lu'cause  tumors  of  every 
conceivable  variety  hiive  been  successfully  operated  upon  by  endo- 
laryngt^;d  methiHls.  Ordy  when  several  unfavr*ndtle  faetoi-s  are  present 
at  the  same  time  will  remuval  tliruugh  the  natural  opening  seem  hopeless 
from  the  first.  When  the  tumor  is  situateti  below  the  glottis,  Cfinditions 
are  especially  unfavorable.  This  also  npplies  to  the  Intend  ventricle, 
Althougl*  only  3  to  -5  jx-r  cent,  of  the  cases  are  foutid  in  this  rr^gion,  a 
large  numlw^r  of  such  tumors,  even  when  of  considerable  size,  have  been 
rcmovefl  through  the  mouth.  It  is  to  lie  prcsumeil  in  cases  of  this 
sort  that  the  mass  has  a  more  or  less  pe<buiculated  base.  Lai^  sub- 
eordal  and  ventricular  tumoi^  with  a  broad  base  always  demand  laryn- 
gotomy. The  same  applies  whtu  the  tumor  is  of  dense  eousistence, 
whereas  if  tlie  jMisition  is  favor.tbte  dense  fibroma  and  even  enehon- 
droma  of  the  laryngeal  cartilages  (Stork)  may  he  removefl  through  the 
m*:iuth  by  means  of  a  cun'ed  knife,  cntting-torceps,  or  with  a  hot  wire 
hntp. 

j\Iidtiple  papillomata  must  oftentimes  l>e  treated  by  lan'ngotomy  on 

account  of  their  tendency  to  recur,  as  this  metlnMl  all(^ws  of  radical 
removal.     Nevertheless,  experience  shows  that  the  j percentage  of  cures 
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IB  lower  with  larvu^itoniy  t!iau  with  the  eiKlolurvutroal  niethud.  This 
will  not  surprise  Liiiyinie  who  is  funiiliiir  with  Inith  nieduxl^j  because 
the  o|Xinition  must  be  d<»ne  at  one  sitting  witli  iaryiigotoiuy,  whereas  it 
may  be  done  In  stages  if  the  less  rsulieal  meth<Hl  is  iisetl.  Individual 
exereseeiR'es  may  be  ixMiiuvi'd  one  alter  the  other,  even  the  little  parti- 
cles left  behind,  and  the  new  trn,^vths  that  spring  up.  It  is  advisabie 
in  any  ease  of  single  or  midtiple  papilloinata  to  try  to  treat  first  with 
endnlarynge^l  metliods.  The  anthor  preters  to  use  a  wire  loop  for  tlie 
removal  of  papilloma  and  t<t  ctiuterize  the  stnnip  with  a  gtdvano- 
Ciiutery.  Other  antlmrs  recnmnu^inl  for  this  purpose  ehroniic  acid  or 
lactic  acid.     (Sehatter,  E.  Schmidt.) 

It  is  quite  evident  that  in  ehildren  the  diHicnlty  (>f  ojierating  with 
a  mirror  is  inereascHl  hy  the  small  tiilihre  of  the  child's  larynx,  anil 
eH[H^cially  because  of  the  lack  of  assistance,  or  even  resistance.  Never- 
thelt^s  these*  obstacles  may  he  overcome  with  patieu(*e  and  tiiet  in 
bandiing  children.  Even  in  children  under  four  years  of  age  tlie 
ofienition  in  a  number  of  cases  has  been  done  thnjugh  the  mouth 
with  complete  success.  If  ojicntting  with  a  mirror  is  not  successful, 
Kirstein's  spatula  may  gi\'e  tlie  de^sirc*]  result.  An  aniesthetic  may 
then  be  usetL  The  author  has  removed  papillomata  in  children  rej>eat- 
edly  with  this  instrument  and  has  also  made  use  of  Voltolini*s  sponge, 
which  renders  a  mirror  uunecea'sary  and  removes  large  numl>ers  of 
p-apillomata  at  a  time. 

If  endohiryngcal  metJuxls  fail»  then  laryngotomy  is  justifiable. 
One  should,  however,  consider  well,  because  this  niethtwl  cures  only 
in  abiut  a  third  of  the  cases,  and  cannot  be  rc(>cuted  wlien  the  growth 
recurs,  on  ace*>unt  of  the  tlanger  of  damagiug  tlie  voiee.  It  has,  how- 
ever, been  tlone  seventeen  times  on  one  child,  rjaryngotomy  should 
be  confincil  to  tjcverer  c:ises,  and  not  done  in  children  if  possible  durijig 
the  early  years  <jf  life,  when  tiie  resnlls  of  this  npenition  are  especially 
unfavorable.  Tmeheotomy  should  be  resoi*te<l  to  if  there  is  difliculty 
in  breathing,  especially  as  tins  will  give  time  Ut  try  agsiin  the  endo- 
laryngcal  treatment.  In  same  ctises  it  is  p>ssible  to  n-move  a  papil- 
loma with  a  laryngeal  sponge  through  the  ilihited  o|>ening  in  the 
trachea.  Somettuics  i>apiliomata  d(>  nf»t  show  any  tendency  to  recur 
after  tracheot<trny  and  may  disappear  roinplctcly  in  the  course  of  time, 
as  the  author  has  observcfl.  The  author's  statistics  tjearing  on  the 
operations  for  papinomata  of  the  larynx  in  children  up  to  1878  have 
recently  been  carried  up  to  1896  by  Rosenberg.  The  figures  are  as 
follows : 

Laryugotomy  was  performed  14**1  times  in  109  children;  11  were 
ofjcrateil  «tn  twice,  -3  children  ^1  times,  and  1  child  17  times. 
Fifty-two  of  the  children  were  under  four  veal's  of  age ;  20  died 
mostly  from  suffocMiti(»n  with  recurrent  papillomata;  4«*1  showeil  recur- 
rences after  rejM'atcd  operation  ;  40  were  cnnnl — /.  p.^  36  per  cent — 
and  lOslmwed  disturhiince  of  the  voice. 

P^ighty-eight  ehildreti,  13  of  whom  were  under  four  years  of  age, 
were  treated  by  endolaryngeal  methods  :  S  died,  1  of  sntlbcation,  due 


£ 


232  DtSEASBS  OF  THE  LAMTNX  ABB 


to  reauTence ;  40  were  cored — L  e^  -lo  per  oenL-Hund  16 
The  final  re^dt  onkiiowii. 

FindUvy  there  remain  to  be  conaidered  tiie 
the  difierent  methods  of  kirngotomy,  the 
given  in  the  following  {angniplu  of  this 

1.  Toml  knugofaimy  or  tfarrotomT.  The  kiynz  is 
tndindUy  in  the  Rgioo'of  the'  tfayroKl  outik^  The  Hqfidd 
may  be  split  or  the  indnon  may  be  carried  thnii^  die  crieothjmid 
i^^iment  and  the  cricoid  cartilage  as  well  as  the  appcnaaat  ring  ci 
the  tnchea.  Tliis  mediod  is  indicated  when  the 
of  the  laiyngeal  cavity  is  to  be  exposed  ; 
hnatod  on  the  &lse  cords  and  in  dhe 
Tlus  mediod  isabo  ikwd  when  the  tnmor  is  on  tiie^oodl 
the  vidnity  of  the  anterior  commisHire,  or  even  on  die 
of  the  ends.  With  mnltiple  papillomata,  where  the 
geal  cavity  k  to  be  expoeed  this  opcntion  is  abo  ■ 
only  duiger  fiom  interfweuDe  is  in  die  damMe  to  the 
due  to  separation  of  the  thyroid  cartilage.  Inm  laige  pOMiigB  of 
the  cases  there  is  £dbeei|aent  hoaRcnesei  or  k«s  of 
owing  to  the  new  growth  and  its  removal,  hot  ia  die 
fhyreitomy  itself.  It  has  been  si^;geslcd  that  a 
preserving  a  nairow  strip  of  eutikge  akag  the 
the  thynwi  woaM  be  better.  (Hfitor.)  However, 
the  cartilage  cannot  be  polled  apart»  as  die  anthor  !■ 
ohsenred.  Even  after  complete  seetioB  of  the  thynid 
expceore  i:^  scwnetimes  iKufficient.  If  the 
wmid  dbroqgh  the  cricoid  and  the 
of  impairing  the  voice  i?  bv  no 

^  F^otial  hiyiifiotomy  below  die  thyroid 
great  advant^ife*  compared  widi  dii  lutoniy,  diat  it  is  aaiar  aHMiatod. 
with  ddtentioo  of  the  voice,,  and  for  tins  nmsam  is  to  ha 
in  all  Stable  cases.  JB»v  thu^  method  the  knrer  sectam  of 
may  be  expi.v«d«  and  it  is^  therefore  indicaied  foir  the  lumoiwl  of  1 
sitait^  akwig  the  lower  cireomforence  of  the  frioitisL  AammHa^  to 
amb>r*>  experience,  Kused  uf^Mi  nK«re  dun  a  doaen  opcniiBaa  of 
<»«K.  ::i3v>rs  ot'  the  v^vad  i»i\l>  can  U*  ren>A-ed  in  thif  war  only  w 
wtL*.  ^•ir'ar.'.s;r"'^L  Tli*'  ember  hcick^v;irvl  toward  the  pfl«torior 
kK  zhK  viviil  ..^nts  th^  ruuv>rs  arv  sccisitt\i  the  ca:»er  will  be 
rvci"\TL.  Pjirriil  LAryui?<^^:y  :>  ox  <ud[iciont  for  the  removal  of 
3pr»:wTaa>xi  :be  ::ppvr  <«rtafcY  »>r  aK»v^^  the  WvelKif  the  weal  ooidBL 
Oc^nt>^ci  wir.  cv  Iinuct\l  C'^.>  ^{:vi>ii.'tt  ot'  th^  oricv<hyn>id  membraBe  in 
a  Zrv  oiLT^-jw  Tb«e  It'Rirth  '>t"  th->  Irsaziitttc  v:iriesi  fivun  7  to  14  ama. 
iVIy  v-r\-  <vxl  i>:rhirA*t:*uiU\i  t*'IyiieiL  aI-  ci:^  th*  niaigtn  of  the  Toeal 
o».r:>  T  -T^-'-oriiicIy  S'^ow  ::;<r»  v*au  K^  rvm«>wd  in  diis  way.  Tlio 
a'^:ir.'T  ra,>  Kvr,  ibl^  by  :ris  K>,cb«K!  :o  r\'m«;-v«:'  rnxu  the  lower; 

bvii^'  c  rait*c  N?  vvQ:mucil  d';«wnwd:vl  :hr»-xt^  th*;  ericiad 
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this  will  give  a  better  view  tif  the  scat  of  operation  and  tai'ilitat^?  the 
intrrKluctiou  of  iti:5tmmf'0t>,  AVhcn  the  tiirnors  are  nf  r-onsiderable 
.size  or  have  an  c'S|»tt'iully  Itmad  haf*f,  aud  otM'Upy  the  lowor  aivity  <if 
tlif   larynx   and   the   upjier   part  of  tlie   tracheal   tube,  then    larvngo 


il     Th 


•thtxi  alone  enahle? 


nd  and 


trachetJtomy  ifs  intli 

plete  removal  of  tlie  tumor  aud  quite  adequately  meets  the  danger  of 

Lemorrhnge  and  subsequent  inflammatory  stenosis. 

♦3.  Subhyoid  pharyngotmuy — /,  t.,  transverse  section  *jf  the  tiiyro- 
hyoid  nienibrane  and  oj)ening  tlie  lower  sec^tiou  of  the  pharynx  immedi- 
ately above  the  epiglottis.  This  methcKl  f^i^'e»  access  to  the  eutnmee 
to  the  larynx,  and  is  adupt<i<l  to  the  removal  of  tu mot's  tm  the  epi^lot^ 
tis  and  in  the  vicinity  of  the  t'ntrance  to  tlie  larynx.  Inasmueh  as 
these  tuuifirs  are  wLsily  reaelietl  l>v  tlie  mouth,  tliis  metliod  is  rai*ely 
U8e<i.  It  Is  a  more  extensive  pri>ee(.lure  tlian  thyrt>t<jmy,  but  there  is 
no  danger  of  damaging  the  voiee.  Up  to  the  present  time  this  opera- 
tion has  l)een  iied'onne^l  in  8  cases  of  benign  tumors  of  the  larvux. 
(Honsi4L) 

4,  A  unique  method  i.s  the  submucous  ixMooval  without  opening  ttio 
laryngeal  wivity.  The  author  has  been  able  to  remove  a  fibromyolipoma 
in  this  way  in  a  boy  thirteen  years  of  age.  The  growth  was  situated 
on  the  left  lateral  wall  in  the  middle  cavity. 

Malignant  Tumors  of  the  Larsniz.^ — Malignant  tumors  *)f  the 
larynx  neee.ssitate  more  dLUilc*!  consideration  l>eeause  recently  tbcy 
have  become  of  interest  to  surgeons  and  hiryngologists. 

Sarenmatu  of  thn  larynx  are  not  so  common  as  carcinoma,  the 
prtyportiiMi  Injing  about  as  1  is  to  1 1  or  12  {8enci/jak),  wherxvis  the  pro- 
poition  witli  reference  to  the  entire  ImkIv  is  as  1  is  to  13  (Gurlt), 
The  statistics  of  Sendziak  up  to  IHIU  included  4o'2  opi^mted  cjises  of 
carcinoma  of  the  larynx  and  50  cases  of  iq>enited  siiix-omn. 

Sarcoma. — It  is  shown  by  recent  statistics  of  Berg«tt,  which 
o^ntain  103  cases  in  which  the  diagnasis  wiis  beyond  doubt,  tbit 
primary  sarcoma  of  the  hirynx  is  most  connnon  between  the  thirtieth 
and  sixtieth  ycamf  life  (To  per  cent.),  and  that  the  male  sex  is  affected 
in  *J7  i>er  cent*  of  the  cases.  The  distribution  as  regards  age  aud  sex 
was  as  i'oltows : 

A«e.  *  Sex 

Male.  Femalf.        B«ith. 

One  to  ten                    years '.\  H 

Kknon  to  twenty         '**..,.»...,,    2  2 

TwLtitVHint;  to  (flirty       "... 3  \\              6 

Thirt>--eiiie  t(>  forty'         " 8  10            18 

Forty-tine  Kj  tifty  *            " .If)  \\            ig 

Fifty -tine  to  Hixty             "..... 17  .H            20 

Sixiy-nne  to  Heveiity         " .5  .    .               5 

Seven  ty-tinti  t«  e-ipllty      " 2  2 

Eighty-one  to  ninety       **                                              \  \ 

Total h\  25            70" 

The  immunity  of  advaneetl  years  in  women  is  especially  notable ; 
no  women  above  fiftv-three  vears  of  uue  were  eibser\'eil  to  be  affected. 
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Thtf  tuniiir  i.-?  .--ituac^il  most  frequently  on  the  vix'al  c»>rds  (18  times), 
the  tlil-o  oinl.-i  h)  times,  the  epiglottis  12  times,  and  beluw  the  glotti.s 
11  tini»'>.  (Jther  p«»sirii.ins  in  the  Lin-nx  were  involved  in  scattered 
ca-*>  luily.  Sarcoma  u<ually  develojis  as  a  sharply  defined  tmnor,  the 
e»Mr.i-t<'[ii.v  of  which  is  more  often  hanl  tlian  soft,  while  the  color  is 
nmrt-  likL-ly  in  U-  a  light  tiian  a  dark  re«l.  The  hose  is  as  a  rule  broad, 
but  the  LTFowth  is  :-harpIy  outlineil.  Rarely  the  ne<iplasm  appean%  as 
a  «iitfu-L'  ill  tilt  rat  ion,  while  a  iiedimculatfd  ap|)earance  is  still  more 
unu.-iial.  Tliis  latter  form  is  f«.»uud  chietly  ou  the  vocal  cords.  The 
surfatv  nt'  thf  tumor  is  iL-ually  n.nmd,  smo<.>th,  not  infrequently  nodular, 
and  may  at  tinu-s  be  covereil  with  small  talis.  Sometimes  a  sarcoma 
be<'«»mt>  a."  large  as  a  walnut. 

The  ii<.-<»plasm  develti|>s  in  all  directions.  Ulceration,  however, 
r>cc.-ur>  in  very  few  <-ases — i»nly  alnait  i»ne-tenih — and  especially  in  the 
piirtiniis  of  the  tumor  which  are  exi»<«setl  to  considerable  mechanical 
irritatiitn,  -uch  as  the  reginn  of  the  ViM.-al  ci^rds  and  false  cords  and  in 
the  -inu-  pyriformis.  The  tumor  involves  the  soft  parts,  but  rarely 
the  <.-artilage,  altln.mgh  this  may  be  ennltd  or  even  perforated.  In 
spit<*  of  the  great  tendency  to  extend  laterally  the  tumors  never  extend 
l>eyoiid  the  entramx*  of  the  lar\nx.  When  a  tumor  develops  in  the 
larynx  and  pharynx,  one  must  l^e  careful  al)out  making  a  diagnosis 
of  priman'  >an*iima  of  the  lan*nx.  (Berge-at.)  Lymph-glands  in 
the  vi«-iiiity  an*  generally  not  involved,  ex<'ept  in  the  later  stages. 
According  to  R-rgiiit,  glandular  involvement  is  present  in  15  per  cent. 
of  the  ni>es,  <>|R'<'ially  in  subglottic  sarc*.>ma  and  in  those  of  the  sinus 
pyrifi»rmis.  whereas  in  san-omata  of  the  interior  of  the  lar%*nx  proper 
tli«*  glautls  are  not  usually  involved.  The  following  histological  differ- 
em"»<  are  of  iniiH»rtan«-e  as  indicating  the  character  of  a  sarcoma  of  the 
larynx  :  >piiidl<'Hx-ll  sarei.>ma  are  the  l)est  common,  43  percent.  These 
devcjnp  from  the  submuoisa,  and  are  fi>uiKl  almost  exclusively  on  the 
epigloTti-  and  on  the  v^M^al  e(>nls.  They  are  jHissessed  of  a  broad  base, 
but  niv«r  appKir  as  a  ditfuse  infiltration  and  resemble  fibroma  because 
of  tljtir  «l*n-4'  eon.-irtenw  an<l  rounded  shajx'.  On  aiH?ount  of  their 
>lr»\v  d«v»lopmt'nt  an«l  the  infre-^iuent  involvement  of  glands  they  are 
<oii-id<  r*"l  d't'idedly  tlu*  milder  variety  of  .sireoma  of  the  larynx. 
UoimiU^Il  siP'ouiMta  an-  -iruat«d  in  tlu-  Inirral  walls  in  the  lar\-nx,  the 
Vi>i:il  'i.rd*  «\i-i|.ti  «I.  Tluy  an-  t""inid  elii«'Hy  in  the  sinu.-.  pyriforniis, 
in  tIm-  l:irfnil  v.ntri'-K".  and  on  tin*  tal-r  fonU.  as  well  as  in  the  sub- 
gl'-rri'-  >pa<»-.  Tlirv  -pn-ad  latrndly  ami  an-  of  soft  consistence,  and 
oji  ;i<r..uiit  of  rlH-ir  nipid  L:n»Nvili  an-  a  very  ni:dignaut  ty|x».  Alveolar 
-an-iTiiata  an-,  liowi-vj-r,  -till  ini»n'  viriiui-.  Tlu-so  are*  usually  seiUed 
in  tIm-  -.Mil.'  j.Imi'.-  a-  tin-  n»nnd-rel]  variety  and  «.H-eur  as  a  diffuse  intil- 
ti"ari"n.  Tli'-  rliniral  jiifTiin-  i-  iliat  •»t'  smne  ;rrave  disturbance  on 
a<"i-..iint  "f'  t'.\?«n*ii»ii  t<»  tli«'  d«-<|M;r— «-at«d  ti--ne«i.  destnietion  of  carti- 
laL^*-.  -U'liin.:-  ft'  tin-  l:iryiix.  and  inv. .Ivrrncnt  «>t'  the  glniuls. 

Diagnosis. — Tin*  diLiL:n<»>i-.  ..t'  -an-i.ma  «'t'  tin-  larynx  is  n<"»t  e:isy  on 
a«-i''»iiiir  of  tin-  Mi:tnv  variitir*.  Drii-r  -an'omata,  at  least  in  the  earl  v 
-r.-iL'i-'.  an*   v»ry  ditlienlt  !•»  ditfrn-niiati-  fn»ni   benign  new  formations, 
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wIieiTOB  niedullan'  sarooniiit:!  nw  <lifticii]t  to  ^eparat^^  from  carcinoma. 
The  slight  t<'ndencv  of  ssaR'tuuu  to  iindrrgo  iilccr.itimi  Ls  tt{  va,lLie  in 
tliHtitigiiisliiagf  tin*  tnn,  as  is  also  tin.'  al>st*nce  of  t^lamlular  swelling. 
There  is  also  hsa  local  iiiscoiuiort  anil  less  tlisturUunce  of  tiic  general 
condition  and  a  much  slower  c«Hii>ic  tlian  in  carcinoma.  The  fact  that 
sarc«mn\ta  do  not  extcml  Ik\vo!hI  thi-  ujipcr  margin  of  the  larynx  is  also 
a  differential  piint.  Microscopical  examination  akioe  will  establish  a 
jx>sitive  <lia«^nosis. 

No  definite  rules  can  be  made  with  reference  to  the  method  of  oj^cra- 
tion  in  sarcoma  oi*  the  larynx^  because  the  cases  vary  so  nmch  and  ex- 
pt-rienec  is  so  metitjre  in  this  direction.  liergcat's  statistics  inchide,  all 
toM»  90  C41SCS  which  were  o[H_'mtcd  upon  in  a  variety  of  ways.  The 
final  results  are  not  known  in  most  of  these  cases. 

Treatment. — It  wonld  ap|icar  reasonable  in  favomble  cases  to 
expect  success  from  an  cndolaryn^eal  ojicmtion,  espx^iidly  in  poly- 
poid sarcoma  of  the  epi^^htttis  ami  vocal  cords.  This  method  has 
been  usetl  in  many  easels,  altliough  in  most  of  tlicni  the  rt^noval  was 
not  a>mplete  and  recurrence  followed.  In  3  cases  only  was  there  no 
r^urrence  for  more  than  one  year,  and  iu  only  1  case  (Gottstein)  (fibro- 
sarcoma of  the  anterior  cummLssure  in  a  boy  seven  years  of  age)  the 
patient  has  had  no  recurrence  for  se\'eral  years.  It  has  thereibre 
n(»t  l)«?n  proved  that  a  j>ermayent  cure  can  l>e  attaiiuil  after  an 
cndolaryngt^d  operation,  because  recurrcnees  are  observed  after  a  con- 
siderable period,  such  am  two,  four,  five,  and  nine  years.  Even  in  the 
most  favorable  cases,  just  as  in  sarcotiui  of  other  orj^ans,  it  is  necessary 
to  renu»vc  the  growth  very  tlioroiighly  with  plenty  of  surrounding 
healthy  tissue,  Ffir  these  rmsons  tlierc  is  little  ground  tor  qnestiinung 
whether  .sarwma  of  the  larynx  Ix^longs  to  tlie  domain  of  laryngotomy  or 
lar\Tigectomy,  Ijiiryngotoniy  must  l>e  taken  into  consi<leriition  at  first 
as  an  exploratory  o]K'rati(Hi  for  the  jinrpose  of  deciding  whether  it  is 
necessary  to  |ierfonn  a  jiartial  or  total  excision  of  the  larynx,  and  is 
thus  a  preliminary  step  for  the  removal  of  the  new  growth.  Tliy- 
rotomy  shows  jiermaneut  cures  lasting  for  more  than  one  year  in  about 
one-iiaii'th  of  the  cases,  ami  recurrences  in  imly  about  one-third  and 
no  deaths,  Pharyugotoniy  subhyfjidca  may  take  the  ]ilaec  of  this 
operation  as  a  preliminary  ste[>  wfien  the  sarcoma  is  Hituat<Hl  near  the 
entrance  of  the  larynx,  esjKjctally  alrtng  the  epiglottis.  Partial  excision 
of  the  larynx  usually  inehides  ont^half  of  the  organ  and  results  in  a 
curc  lasting  for  more  than  one  year  in  about  one-half  of  the  «ises,  with 
recnrreuec  in  one-seventh  <>f  the  castas  and  a  tleath-ratc  of  about  "20 
per  cent.  Total  excision  of  the  larynx,  which  applies,  of  cniurse^  only 
to  the  seveiiest  types,  shows  cures  in  one-fifth  of  the  cases  lasting  more 
than  one  year,  whereas  the  danger  to  life  is  due  to  the  fact  that  a 
fourth  of  the  C4iscs  succumb  to  the  <yj)eKitton  itself.  Tl»e  {letails  of 
the  results  of  oi>enitiou  for  .«areoma  of  the  larynx  may  be  found  in  the 
accompanying  statistics  of  Bergeat,  including  three  *A'  Gluek's  0|)era,- 
tions. 
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n  li  11" 

==    -*   2 


("iiFH  thrf^  vf-ars  or  over 1  2  4  I'S 

(jir»-  Mn»r  lo  xhne  year» 3  4  1  4  2          14 

Care  U-xh  than  one  y»»r 6  9  2  2  4          23 

RM-iirrf:nrt;  or  incomplete  removal  ...       24  7  2  2  5          40 

Fatal  re«iilt ..  3  4            7 


•A\         22  o         15    j     16     =     92 


Candnoma. — Cancer  of  the  larynx  is  found  especially  in  the  eeoond 
half  of  liffi,  for  only  16  per  cent,  of  the  cases  are  under  forty  years  of  age. 
The  sixth  decade  L-i  the  one  nif^st  frequently  affected  (39  per  cent.),  and 
the  fifth  next  with  25  per  cent.  The  seventh  decade  shows  twice  as 
many  cases  as  the  fourth.  (Sendziak.)  Acc«)rding  to  the  statistios  of 
Senrlziak,  which  include  479  causes,  the  distribution  in  the  various 
decades  is  as  follows  : 

Aet. 

Chie   tri  twenty  yean       Scmml 

Twenty  to  thirtv'  '•      22  " 

Thirty  i.  forty'  "      41  « 

Fc.rtvti.  fifty"  *♦      .   .  121  ** 

Fifty  to  Hxiy  "      '    ' 188  « 

Sixty  to  wventy  "      80  « 

Sfryt  Illy  to  eijfhty  "      17  " 

Kijrhty  Uj  ninety  "      5  " 


Sf^K  plays  iin  er|unlly  important  part,  inasmuch  as  males  are 
six  times  »>  r»ften  as  females.  (Sendziak.)  There  is  no  explanation  of 
this  fnrt,  nor  of  the  observation  that  this  disi>asey  contrary  to  carcinoma 
of  sr)nH;  r»ther  organs,  affec^ts  individuals  in  the  higher  walks  of  life 
more  tluin  the  pHir  jind  hanl- working  classes. 

C'jincer  of  the  larynx  is  quite  rarc^  compared  with  cancer  of  other 
or^^ins.  (furlt's  statistics  show  but  O.o  ]kt  cent,  of  the  total  cases  of 
rnuccr.  (  arcinoina  may  be  situated  in  any  part  of  the  larj'nx,  although 
it  is  foiinil  more  f'r('(|urntly  in  certain  j)(>rtioiis.  It  is  customarj',  after 
th<!  exani}>l<'  <►!'  hVeiieh  authors,  to  distinpiisli  internal  and  external 
(•jirieers  of  the  larynx  aeeordinjr  to  whether  they  are  situattnl  inside  or 
out-i«le  of  the  laryn<real  eavity — /.  c,  surroumkHl  by  the  thyroid  and 
(■rieoid  cartilaires  or  not.  If  this  subdivision  be  accepted,  it  will  be 
found  that  can<-er  i>f  the  interior  of  tlie  hirynx  is  more  than  twice  as 
cjMnnion  as  tliose  of  the  outside.  The  internal  variety  is  found  most 
oftiii  on  the  vo<:il  cords,  the  false  cords,  and  on  the  plica  inter- 
arvtcnoiilca,  whereas  i\\v  external  variety  aiv  p'nenilly  found  on  the 
epi^^lottls,  the  pharyn^erd  surlace  of  the  post<'rior  wall,  and  on  the 
arytcm»-e|)i;:lotlidean  folds.  The  j^rowth  is  situated  more  than  twice  as 
ort<'n  on  one  sidi'of  the  larynx  than  on  both  at  the  sjuue  time,  the  right 


NEW  ORO] 


THE  LA 


*  ACHE  A. 


237 


anil  left  sitles  bt-iti^  involved  in  iiboiit  nn  fHjnal  nunil«-r  <if  cjisfs.  Sciid- 
ziak'rt  statifitics  include  27^^t  t-ases  in  whiclv  the  seiit  tif  the  new  f«>rtna- 
tion  wiis  known.  The  (listributinn  was  usi  follows  :  internal  cancer 
of  the  laiynx  :  viH^al  eonls,  170  ;  false  cot*ds,  2.'i  ;  plica  iiitcnirvtenoidea, 
Ih  ;  lateml  ventricle.H,  7  ;  siihglottic  s^pai-e,  7  ;  in  all  of  these  plaec8  at 
the  same  time,  1 2  ;  on  the  larynp-'al  and  iiharyngesil  surface  of  the  (xtste- 
rior  wall  at  the  same  time,  3.*L  External  ciuiccr  of  the  larynx  :  epi- 
glottis, 24  ;  pharyngeal  snrfaeeof  the  posteriifr  wnll,  18  (13  in  wnnien); 
plira  arvteno-t.piglottul**a,  K]  ;  sinus  [nrifiirniis^  7  ;  in  several  places  at 
the  same  time,  7.  It  is  theref<ire  evident  that  in  the  tnajority  of  in- 
stances canoer  of  the  larynx  affects  the  regions  covered  with  squamous 
epithelium^  and  for  this  re^ison  s^junnnHis  e[nthelinl  eanaT  is  the  most 
prevah-nt  type  and  is  found  in  abniit  one-lialf  of  the  eases,  while  eylin- 
driral   epithelial   cancer  ;ind  a<len(X*arcinf>mu  are   much   less  connnon. 

In  tiie  early  stages  cancer  develops  as  a  circumscribed  infiltration 
in  the  rau<'ous  membrane  or  ai?  a  small  protruding  growth,  Tliis  infil- 
tration api^ars  at  first  as  a  flat  circnniseribtHi  thickening  of  the  sob- 
mncous  tissue,  and  is  cuvertVl  with  intact  epithclinni  or  has  a  more  or 
less  cxcoriattHl  snrfiu'e.  Tliis  small  growtfi  hsis  a  broad  t)ase»  but  it 
may  be  pednncnlatwl  in  excej>tional  cases.  The  growth  apjx^ars  as  a 
.smooth  or  granular  mnlnle,  like  a  w^irt,  or  as  a  rough  excrescence. 
This  ejirly  tyjie  may  ilevelo|j  very  slowly,  anil  may  even  continne  for 
years  before  it  begins  to  increase  a[)precial>ly  in  size.  The  subsequent 
growth,  however,  is  rapicL  In  other  cases  the  new  formation  may 
extend  rapidly  in  all  directions.  In  the  later  stages  c^incerous  infiltra- 
tion or  nlct^rative  degcnenition  may  prtHlominate.  The  early  infiltra- 
tion, at  first  circumscribed,  extends  to  the  surrounding  tissues  and  loses 
its  sharp  outline.  The  rea<'tive  swelling  of  thr:  neighboring  ti.'isues, 
which  lie<*ome  inflame<i  and  <Twleniatous,  favors  this  condition*  Some- 
times the  tnmor  increases  laterally,  sometimes  it  extends  to  the  deeper 
parts,  and  sometimes  it  develops  etjually  in  all  directions.  In  excep- 
tional eases  carcinoma  lias  been  ol>servetl  to  resemble  pilyps  or  iSe 
pedunculated.  The  mass  of  the  neoplasm  is  then  possessed  of  a  smooth 
or  uneven  surface,  irregular,  tab-like,  or  nmlular.  Uleeration  takes 
place  sooner  or  later  acconling  to  the  tendt^ncy  of  the  part  icnlar  growth 
to  disintegrate.  In  some  crises  even  the  early  circumscribed  infiltration 
presents  the  ap]W'ar.nKH^  of  a  shaqily  outline^l  nicer  with  uneven,  nigged 
base  and  punchcd-(mt  margin.  In  other  cases  the  tumnr  may  attain  to 
ct>nsiderable  size  Ix'fore  nlcersition  takes  plntv.  The  ulcers  either 
extend  over  the  surface  only  or  may  [K-ni'tnite  the  int(*rfor  of  the 
growth  and  give  rise  to  extensive  ck lis  and  deep,  crater-like  openings. 
Not  infreqni'utly  new  masses  of  tnmor  develop  as  notlutar  or  nigged 
growths  in  the  liase  of  an  ulcer. 

The  cartilage  is  surroundtHl  or  pei*forated,  and  at  times  purulent 
pcri«*hf»ndntis  jind  necrosis  are  found  in  connection  with  extensive 
ulci'nitions.  The  neoplasm  may  extend  tn  the  skin  or  into  tlir  sub- 
stance of  the  thyroid  gland,  or  may  even  peribrate  the  skin,  causing 
crater-like  ulcers. 


238  DISEASES  OF  THE  LABYSX  ASD  TRACHEA. 

£xten^iol]  into  the  interior  u  apt  to  follow  the  sqaoinoas  ep'ttht^ 
liujxi  (B.  Franket),  which  meani^  tlmt  it  progrcseed  fitm  one  side  t«v 
the  other,  iiBtially  along  one  of  the  votal  conLs,  past  tl»e  anterior 
angle  of  the  glouis,  or  along  the  poe*terior  wall  to  the  othiT  vocal 
cord  (circular  cancer  of  the  larjTix).  Cancer  extends  in  the  same 
way  from  the  larkngeal  s^urfece  of  the  |>o!-terior  wall  through  the  in- 
ciiiura  intenirj'tenoidea  to  the  pharyngeal  r^urface.  Sometimes  it  extends 
from  the  ar^teno-epiglottidean  folds  and  the  epiglottic  to  tlie  pharynx 
itself,  to  the  sinii,-5  pyrifomiis,  the  ceH>phagU5i,  or  to  the  tongue,  ami 
from  the  lower  i^ection  of  the  larj-nx  to  the  trachea.  Involvement  of 
neighlxjring  lymph-glands  is  not  always*  constant^  and  seems  to  be 
ioin*h  more  cr»ninion  with  external  tlian  with  internal  cancer  of  the 
lar>'nx,  whieli  U  explained  by  the  H:arcity  of  hTnph-ves^els  in  the  wall 
of  the  laryngeal  cavity-  proper.  Palpable  glands  are  situated  usually 
along  the  inner  margin  of  the  sternoraastoid  at  tlie  level  of  the  larynx, 
and  after  ex len^^ioD  uf  the*  growth  to  the  phamix  and  tougue  the  sul>- 
maxillan-  lynipb-gland.s  may  also  Ix^  involved.  Cancerous  metastases 
in  otiier  organs  folloM  ing  primar\'  carcinoma  of  the  Uuynx  have  been 
observed  in  a  few  rases  only, 

Secf>nflary  eiincer  of  the  larynx  Ls  extremely  rare  com]nared  with 
the  primary  ty{>e  ^\hieh  has  just  be<^n  coiisitleretL  If  a  few  exce|>- 
tional  t^ses  of  metai^tatio  ciircinoma  of  the  larynx  are  taken  into  o<^»n- 
Hideration,  secondary  eiist^  are  chiefly  due  to  direct  extension  of  the 
crareinoiiiii  from  the  immediate  neighlx»rbood,  I'sjX'cially  fn»m  the 
tongue,  the  phtirj'nx,  or  the  tbymid.  It  is  self-evident  that  iipjxur- 
aufc^s  may  lead  one  to  suspect  that  a  primary'  csirciiioma  of  the 
larynx  has  extende<i  to  the  iieighborhfHxl,  sr*  tliiit  it  is  at  times  not 
easy  t**  differentijite. 

Symptoms.— Tlie  elinicid  signs  of  cunct-r  of  the lank^iix  depend^  esj>e- 
einily  in  the  ciirly  stages,  uiK^n  the  l<K"aliziitif»n*  Intenial  careiinmiata 
are  usually  seated  abmg  the  margin  of  the  glottis.  The  first  and  often 
the  only  ditficulty,  although  continuing  for  more  than  a  year,  is  a 
dishirliuiifH'  of  tlie  voice,  jierbaps  only  hoarseness.  Gerbardt  con- 
sidirs  tliiit  elironir  hoarseness  witbont  cough  developing  in  imlividuals 
of  miildle  or  advanced  age  is  suggestive  of  earcinuma.  This  hoarse- 
ness increases  slowly,  biTt  dot»s  not  always  flevelop  to  complete  loss  of 
voiee-  It  is  cniise<l  t'ltbtT  by  the  tumor  or  the  uhrr  which  attacks  the 
vrxral  (%>rfl  itself,  or  by  the  growth  jjressing  ujwni  the  same  fmm  Viclow 
or  above.  8oniftimes  the  voeal  flisturbanee  is  due  to  innnobility  of  one 
of  the  conls,  es|X'cially  if  tht;  caticenms  infiltmtiou  has  involved  and 
destroytMJ  the  aiytcnoid  joint,  the  corresfxinding  muscJes,  or  the  motor 
nerves. 

External  <*arcinomata  Ix' tray  themselves  because  of  the  resulting  dif- 
fieulty  in  swallowing.  This  symptom  may  iiicwase  Ripidly,  corre- 
H(HJudit*g  to  the  Ri]>id  disiutegmtion  of  the  tumor,  which  result*?  sec- 
(►ndarily  in  distnrlMinces  of  nutrition  1)ccause  of  interference  with  the 
aet  nf  swallowing.  Diffundty  in  breathing  d<M.'s  not  ilevelop  as  a  nile 
until  later,  when   the  iuci"easing  growth  gives  rise  to  stenosis.     Thia 
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may  sometimes  iiit'reaf?e  slowly  tlnring-  many  inoiitlis,  (»r  may  pntii^fefts 
very  rapidly,  k>  tliat  witluti  a  few  weeks  the  dyspmeu  is  se%'ere  aud 
there  is  dan|j^r  of  suff  beat  ion.  The  inrtammatory  cedema  or  perichon- 
dritis still  further  aggi*avate.s  the  situation.  Sometimes  rapid  disiu- 
tt^ration  of  the  eaiieer  limits  the  aimuyaiiee  from  steuo^is.  The  pain 
present,  at  least  in  the  later  stages  of  the  disease,  is  eonsidereil  more 
or  leAs  eharaeteristie.  This  uoeompanies  swallowing,  Cfiughing^  and 
tidking,  or  may  appear  gpontaneonsly  in  sharp  attaeks  and  follows  the 
course  of  the  aurienlar  hnnieh  tif  the  pneumogjistne  nerve  to  the  ear 
and  ciceiput.  Finally,  there  remain  to  he  mentioned  two  other  symp- 
toms that  indicate  rapid  disintegnition  of  tlie  tumor:  the  exi>eetom- 
tiou  of  foul  siwretion  and  nioi'e  or  less  severe  hemorrhage.  External 
swelling  aud  involvement  of  the  glands  are  tiot  always  present. 

The  geneud  «H>ndition  not  iidri'tjueiitly  remains  mulistnrbetl  for  a 
considerable  length  of  time»  Oidy  in  advaueed  stiiges  after  uleeratiou 
does  the  general  condition  begin  to  fail,  es|weially  when  dysphagia^ 
dyspnoaa,  and  laneinatiug  pains  torture  the  |)attent.  Death  follows  in 
the  average  eiise  alk-r  al)ijnt  three'  years,  either  suddenly  from  sutfcKia- 
tion  or  aspiration  pneumonia,  r*r  slowly  from  tiachexia  or  marasmus 
due  to  insuffieient  nutrition. 

Diagnoaia. — The  diagnosis  is  ditfieuU  in  the  early  stages,  even  to  an 
experienced  observ^er.  In  tlie  later  stiiges  the  sym[tt4ims  are  usually 
sufficiently  pronouncwl  to  suspetrt  the  presemx?  of  a  malignant  grfiwth. 
The  diagnosis  is  bas(.'<l,  of  course,  on  the  iHinditions  found  by  laiyng^:)- 
seopic  ejxaiuination,  which  eauuot  be  considered  here  moiT*  in  detaiL 
If  the  carcinoma  is  in  its  early  stages  and  appears  as  a  cirtumiscnbwl 
infiltration  of  the  mucous  membrane^  thi'ii  it  must  be  dftrerentiati^l  iumi 
syphilitic  and  tul)erciilcms  intiltraiions.  When  the  beginning  c^ux'inuma 
pres4'nts  itself  as  small  tumors,  these  may  be  conf<iun<le<l  with  benign 
growths,  papilloma,  Hbroma,  and  sarcoma.  A  slight  redness  surround* 
ing  the  small  growth  will  sei-ve  as  a  ditferential  characteristic,  and  the 
slight  mobility  and  later  the  immobilit)^  of  the  corresponding  v<»r»al 
cord  will  be  suggestive  of  a  malignant  growth.  (Semon.)  An  ulcerated 
condition  of  the  surfaee  is  also  in  favor  of  carcinoma.  A  fact  which 
Ciuuiot  be  too  well  remembertxl  as  regnrtls  the  laryngoseopio  picture  is 
that  the  extent  of  the  new"  growth,  as  far  as  the  picture  in  the  mirror 
is  concenuNl,  always  seems  much  less  than  what  is  found  on  direct 
inspection  after  section  of  the  larynx. 

The  microscopical  examination  is  of  the  greatest  value  in  drinbtful 
cases.  A  speeimeu  fl^r  examination  may  be  obtained  endQlaryngt^ally, 
and  will  ijfteu  ihride  the  <|acstinn,  pn^vidtKl  the  excis(?il  bit  is  not  too 
small  or  too  Hat.  An  examination  of  ttiis  sort,  however,  is  not  always 
positive,  as  shown  by  a  nuaiber  fif  eases  in  which  a  diagnosis  of  l>enign 
and  malignant  growth  was  made  by  different  exandners  all  using  one 
and  the  same  piece  of  tLssue,  Sf.'nn:>n  is  ])rf>bably  corrwt  in  making  the 
physieum  resjuuisible  for  tlie  diagnosis  nithcr  than  the  pithnli»gist.  The 
former  must  take  into  consideration  the  clinical  susja'cion  of  malignancy 
even   when  the  microscopical   examination   is  in  iiivor  of   a   benign 
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growth.  It  is  abs4>Iiit4'Iy  ntfocrisan'  Ui  uake  use  of  all  diagnostic  £KT<irs, 
the  a^i'  aiul  H'X,  fxaiiiiiiatiou  f«>r  evidence  of  syphilis  and  tuljezml'iEds. 
exatninution  for  tiiljcnrle  Ijacilli  in  the  sputum,  preliminan-  adznizu?- 
trati<»ii  of  |)otar;>siiiin  itidide,  and,  if  needs  be,  thypotrnny  fir  liie 
piiqxjse  of  din-i-tly  in^iierning  the  gn^wth  and  removiDg  a  piece  £•«■ 
nii(Tos<M)|>icaI  inveKtigation. 

PrognosiB. — The  progn«iHiri  in  caneer  of  tlie  larynx  ap  Xa.*  thirty 
yejirs  ag<»  was  ahM>liitely  hojx'los.  and  even  until  quite  recently  wa?. 
very  unfavorable.  Jjuft  txi  itself  this  disease  invariably  teniiiziaie«> 
fatally  within  a  few  yesirs.  Attfuipts  at  radical  removal  have  been 
8U<>cess!!ful  in  a  conijKinitively  small  nunilnT  of  cases.  Up  to  the  year 
1894  only  -M  jiatients  out  of  4ol — /.  f.,  8  jier  cent. — ^were  permanently 
curwl,  which  means  that  there  was  no  recurrence  for  more  than  thrE« 
years  after  o|>eration.     (S<'nd/iak.; 

Of  late  the  chances  hav<*  \n'it\\  cvmsiderably  improved.  Aside  from 
the  mo<lern  advani't^^  in  o|H'nitivc  ttrhnic  and  treatment  of  wiinnds 
which  diminish  the  mortality,  more  |M'mianent  results  have  been  ob- 
tained due  to  the  effort  to  cstiiblish  an  early  diagnosis  of  cancer  of 
the  lan'ux  and  excis«'  the  Kime  as  I'jirly  as  |K)ssible  while  it  i»  a  purely 
local  disease.  Involvement  of  tin*  lymjih-glands  takes  place  compara- 
tively late  in  internal  j-anwr,  s<j  that  there  is  a  much  better  chance  for 
a  mdical  cure  by  o|K*nition  in  these  cas<'S  than  in  external  carcinoma. 
Internal  wire-inomata  of  slight  extent  confinwl  to  the  vocal  cords*  offer 
the  best  ]>rognosis.  The  early  oi>eration  has  the  great  advantage  tliat 
it  is  n(»t  necessar)'  to  |K'rform  a  total  ex(;ision  of  the  lan'nx,  but  that 
simple  s(rtion  or  |>artial  rcHH.'tion  of  the  lamix  will  be  sufficient. 

The  pn>gnosis  as  reg:inls  rest<»ration  of  function  in  the  laiynx  is 
intimately  c^onnected  with  the  early  diagnosis.  After  thyrot«ny,  and 
even  after  partial  resection  i^i'  the  cartilage  at  times,  recoveiy  may  take 
place  and  free  respiration  through  the  mouth  l>e  preser\'ed.  Sometimes 
even  the  voice  can  Ix?  restorcnl  to  a  greater  or  less  extent.  A  brilliant 
example  of  this  is  the  sncv<*ss  following  excision  of  a  cancer  of  one 
v<K*jd  cord  with  total  laryngr)toniy,  whi<'h  the  author  {performed  twelve 
years  ago  on  a  colleague.  After  the  conl-like  strand  of  scar-tissne 
which  had  developinl  in  the  phuv  of  the  vtK-al  conl,  was  removed  with 
the  ^iirnmiiding  tis-ne,  the  voice  retunKKJ  to  such  an  extent  that  the 
gentleman  lia^  .-luce  hern  able  t<»  enntiinie  his  didactic  activity  unin- 
terrupte<l. 

Total  excision  of  the  Ijjryiix  deprives  the  patient  of  free  respiration 
thrniiirli  the  montli,  <le>tn)ys  tli<'  voice,  and  obliges  the  individual  to 
wear  a  lube  or  artilieial  hiryiix.  This  condition  is  pitiable,  but  that 
lit*'  i-  ni>t  worth  living  :«*  claimed  l>y  some  larvngologists  is  not  true 
accMrdiii:^  to  the  autlior'>  ex})ericM<'<',  Kven  in  aj>pan*ntly  ho)^>ele$$ 
<':i-<'-  in  which  the  entire  larynx  ami  |M»rtion^  oi' tlu'  neighlwring  tissues 
li.jvc  Imcii  remove*],  the  condition  may  be  bejirabie  substHpiently  ;  swal- 
low Imm  i^  ntidi-turlu'il  and  breathing  take-  ]>lace  without  a  tube  iu  the 
traejuiil  wnnnd. 

Treatment. — The  ratlical  treatment  <>t'  cancer  of  the  lan'ux  is  some- 
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what  mrvre  lio^M-fiil  tliMii  siriiilur  opcnitituis  in  ollit^r  rt'poiis  of  tlie 
biJtly,  bwiiiiM'  the  atH'ctiuu  cuii  l)i'  tlctected  as  u  rule  qtiitt*  early,  and 
can  usually  be  seeo  with  a  niirrur.  Just  as  in  all  other  types  of  tar- 
cinrtnia,  tho  rhances  ftf  successful  treuttucnt  dein-nd  upon  an  early  (\\t\.^- 
nosis  and  t^rly  '>j>cniti«in.  The  various  lurthoils  <»f  radi<^al  treatuii'iit 
areas  follows  :  1.  Excision  endcjturynjxeully  ;  2.  Excisiou  by  thymtumy  ; 
3,  Excision  by  niejins  of  pliaiyugoUtuiy  below  the  byoid  bone;  4, 
Partial  exeiston  tvf  tlie  larynx  ;  5.  Total  cxeision  of  tlie  lan'nx.  Views 
re|^u'<ling  the  indications  tor  these  nietinHls  have  uiidcrgr^ne  instructive 
chanj>;es  diuiiig  the  last  thirty  years.  In  tlie  seventies  tiie  absolutely 
unfav<irable  restdts  of  endnlaryn^enl  ci^KTations,  as  well  as  of  excision 
after  tbyrotoniy  (P.  Bruns),  g;ive  rise  to  the  opinion  that  these  methods 
were  useless.  Consequently  all  hope  was  placed  in  excision  of  the 
larynx,  esinx-ially  in  total  excision,  whii'h  was  consideiTd  indicate<l  in 
all  cases  of  «incer  of  the  larynx  as  soon  as  the  diagnosis  was  certain. 
(Fonlis,  Czerny,  International  C^ongretis,  LondiiUj  1881.)  During  this 
decade  200  excisions  of  the  larynx  were  jierfonntxl,  124  total,  and  39 
thyrotomies  (statistics  of  St}ndziak),and  it  was  slukwii  that  the  mortality 
and  the  chances  of  recurnL»uce  after  tottd  excision  were  about  df»ul)le 
those  of  partial  excL^ion.  This  was  because  the  latter  incUide<l  mostly 
cajtes  w^hich  Mere  not  so  far  advanced.  Dnriiig  the  last  decade  total 
excision  luts  lietHi  replacwl  more  inid  more  by  resection  and  tliyrotomy 
which  were  fornii  rly  unsuceessfid  liecause  iierformed  in  case's  that  had 
advaucc^I  too  far.  Surgeons  have  grailually  het*ome  eojivinced  that  a 
cure  from  ciiueer  of  the  larynx  is  to  be  ibund  only  in  an  early  diagnosis 
and  an  early  operation, 

1,  The  endolaryngeal  opi«nition  is  re(*oinmen(l(Hl  by  srvuie  laiyn- 
gologists,  when  t!ie  carcinoma  is  small  and  easily  reaehed  (Fniukel, 
Jurasz^  Brcsgcn^  Krieg),  hecanse  it  is  associatr:Ml  with  tlie  least  amount 
of  danger  to  life  antl  to  tlie  voice.  Friinkel  rejx)rt.s  4  cases  i'rom  his 
own  practice  and  3  otliers  in  whieli  there  was  no  recurrence  after  more 
than  tln'ee  years.  It  is  tliefeby  prove^l  that  recovery  may  take  [)lace 
after  endohiryngeiil  interference,  tdtlnnigh  this  is  very  inmsnal,  becnnse 
it  presupjioses  the  sinudtane^nis  presence  of  numerous  favor,d>te  eondi- 
tions.  The  large  number  of  nnsnecessful  attempts  are,  of  (xiurse,  not 
rcjiortt**!.  Attempts  of  this  sort  increase  the  rate  of  gn^wth,  the 
favoral>le  pi-rimi  f>r  external  operation  is  inissKl,  iuid  the  nntlo(>k 
becomes  less  encouraging,  Loftktxl  at  from  this  point  of  view,  the 
author  cf insiders,  just  as  do  8ch Hitter  and  Senion,  that  the  en(h>- 
laryngcal  method  is  insufficient  and  to  tn^  coudemntHl  in  cancer  of  the 
larynx,  Ixvaase  as  a  rule  it  is  harmful  to  the  patient. 

2.  Thn'otiany  or  ct)rnplcte  hryngotomy  is  the  normal  proct^lure  in 
the  early  stages  of  carcinoma  when  the  growth  is  c<jnfined  to  the  inte- 
rior of  the  Inrynx  and  has  not  extendtnl  laterally  to  any  great  extent. 
Besides  this,  this  metlKwl  may  serve  as  an  exploratory  incision  in  doubt- 
ful cases  tf>  d<'terinine  the  extent  of  the  disease,  ami  may  be  followed 
by  partial  or  total  excisinn  of  the  larynx.  Tlie  advantages  of  the 
operation   consist  in   the  sliglit  amount  of  interference,  associated  with 
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but  infKlerate  (laiigtT  to  life,  considering  the  advanced  age  of  most 
iwiticnts.  It  also  .shows  relatively  many  cases  of  radical  cure  and 
promises  of  tlje  most  favorable  functional  results.  Breathing  is  un- 
im|KHli><l,  so  that  most  [xitient;*  are  not  obliged  to  wear  a  tube ;  the 
voice  is  more  or  less  preserved  in  some  cases,  l)ecause  a  fold-like  scar 
develops  in  tlie  place  nf  the  excised  cord.  This  explains  how  an 
academic  instructor  oj)erated  ujwn  twelve  years  ago  for  cancer  of  the 
larynx  still  continues  hLs  didactic  work,  and  how  a  patient  operated 
uiM)n  by  Chiari  is  still  able  to  read  ahjud  in  public.  One  patient 
oiKinited  uiMjn  by  Hahn  followed  his  occu|)ation  an  Judge  for  six  years. 
The  statistics  of  Sendziak  are  not  adiipted  to  indicate  the  results  of 
thyrotomy  in  cancer  of  the  lar^-nx,  Ijecause  they  include  the  total  num- 
ber of  cases  fnjni  1851  to  18J»4.  Only  the  cases  of  the  l&st  decade  grive 
any  ideti  of  the  value  of  this  oix^ration,  inasnmch  as  they  represent  the 
present  views  as  rt^anls  indication  and  tec*hnic.  The  recent  statistics 
of  Schmiegclow,  containing  49  cases  from  1890  to  1896,  to  which  the 
author  adtied  11  cases  from  1890  to  1898,  are  more  appropriate.  A 
comparison  between  l>oth  statistics  will  show  the  advances  of  modem 
times. 

RF>*ri.Ts  OF  TiivRoTOMv  IX  Cax<:er  of  the  Larynx. 

IS-.l  to  1S".M.  1890  to  1W8. 

Cured  oviTthneyiiiM     .     S(  87  ik.t  ovin.->  .vj.oi  -  „erp<.nt  ^  ^^  f"*I*^**"m 02 ?«««•»*«.•  v 
CuriM  otii' to  thrtv  "        .12(13  "         ^  y  J)  ^-l.«  per  Cfnt.)  ^^^  US(».6peroeilt.> 


CiirLMl  uiul«T  «>iie  yi-ar  .  .    ^<  (  8.7       "        )  TJ  i20 

Ki-ciirrfruTh 4y  (.'iJU       **        )  17  cJfi 

Ih'Utli  «luc  to  niK.TUliiin    .    y(y.H         "        >  tf(15       "         ) 

M>  60 

Semon  lias  had  xory  favorable  results:  12  thyrotomies  between 
1881  and  1898  for  malignant  tumors  of  the  lar\-nx  with  9  cures;  6  of 
these  f<»r  more  than  three  years;  1  doubtful  recnirrence,  and  2  deaths. 
The  cured  cjises  are  in  the  Ix'st  of  health  and  wear  no  tubes;  6  have 
a  surj)risin^ly  gixnl  voice,  and  the  others  a  feeble  but  still  useful  voice. 
As  I'c^ards  tlu;  t<.K'hiiic  of  the  o|>eration,  it  should  Ik?  emphasized  that 
local  .inu'stlicsia  alone  sh(»ul(l  l>e  used  instead  of  general  anaesthesia. 
(Koclicr.)  A  1  jKT  cent,  solution  of  cocaine  is  injected  along  the  line 
ot'  incision  \i\Ut  the  soft  part,  and  after  ojx'iiing  of  the  laiynx  the 
miicniis  inc]iil)nino  is  painted  with  a  solution  of  c<K*aine  and  antipyriny 
r>  parts  cMc'li,  distilled  water  KM),  nnd  carholic  acid  1  jwirt.  This  does 
a\\:iy  with  tlic  rcflc-x  attacks  of  cnuirliinrr  and  attempts  at  swallowing, 
and  diniini-lics  the  aiununt  <>f  hcnu»rrluiire  from  the  mucous  mem- 
bniiic.  Tra<'hrotorny  is  usually  d(»nc  i\r>\  and  a  tampon-tube  intro- 
diieeil.  Tlic  author  prcfciv,  as  diK's  Kochcr,  to  have  the  patient  in  an 
iiH'JiiH-d  pn-itioii  with  the  head  h>w,  so  as  to  pi-event  aspiration  of 
I)1o(mI.  This  also  prevents  the  entrance  of  jiharyngcal  mucus  into  the 
hirvnx,  which  <»therwiM'  must  he  hehl  hack  l>y  packing  the  lower  sec- 
tion oi'  the  pluirvnx.  The  incision  extends  throughout  the  entire 
liirynx  down  into  the  trachea  so  as  to  «rivc  suilicient  room.  AfterpuU- 
inj:  the  canilatre  apart  the  tnnu>r  is  exci.-ed  down  to  the  perichondrium 
with  the  aid  of  artificial  light.     The  wound  is  touched  with  the  gal- 
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vatKX'iiutory  if  necessary  and  iiMluibrm  may  l>e  ruhbetl  iiu  Packing 
with  icKlolorrii  gtiiize  is  uniicH^t'ssarv.  The  hiilvi-s  uf  tht^  thyroid  curti- 
lage are  uiiiti'd  hi  tiie  u[)]mr  |MKrtinn  of  the  wfiund  l)y  suture??  and  an 
urdiiiary  trat-hwil  tube  iiLserttil,  wliich  may  be  reniovLKi  idltT  a  few 
day.s.      It  is  usually  possible  t<j  swaHow  Itquids  afttT  the  first  Jay. 

3.  Pharynj^f>totny  suhhyniden.  This  inethtiil  is  hrst  adaj^ttxl  to 
those  r-iises  of  external  mncer  wliich  are  situated  an  tlie  e|>it!:liittis  and 
the  aryteno-i^pigloitidena  liiltls.  It  does  not  *^ive  suffieient  njoni  for 
extensive  excisions,  and  is  associated  with  marked  danger  to  life,  due 
to  as}>iration  pneumonia  and  sepsis. 

Sendxiak's  statistics,  which  contain  only  8  cases,  have  been  enlargetl 
by  ILuisell  witli  li^'i  more.  The  cancer  was  situated  on  the  epiglottis 
8  times,  oil  the  aryteiio-cpi^lottiik'an  folds  •')  titucs,  and  6  time*'  in  both 
placet*  at  the  same  tiuie.  Recovery  t^xik  place  in  i>  ceases  (3  lasting  for 
more  than  three  years,  1  two  years,  and  '>  le,ss  than  one  yejir),  recur- 
rences* in  5  oasi's,  ami  fatal  t-i-rtni nation  in  10  crises  (40  ]K*r  cent.), 
due   to  pneumonia,  sepsis,  and  seeonJary  hemorrhage, 

4.  Partial  excision  r>f  the  larynx  is  indicated  when  a  carcinoma 
bos  extended  to  the  cartilage  itself,  although  not  very  extensively. 
One-half  of  the  larynx  is  retiioved  in  the  ordinary  t\iitcid  way,  or 
greater  or  leaser  |)ortions  of  cartilage  arc  r(*moved  from  one  or  l^jt!i 
sides.  In  tiie  latter  cases  a  considerable  or  even  the  greater  part  of 
the  larynx  may  be  removed,  so  that  the  (»(x^ration  resembles*  closely  a 
total  excision.  Partial  excision  has  replaced  total  cxcL'^ion  in  a  eon- 
siderable  number  of  crises,  as  shi>wn  by  tlie  fact  that  tlie  latter  opera- 
tion has  not  been  frequently  performt^l  during  the  last  dwade.  Typical 
unilateral  resection  is  more  ofleu  made  use  (jf  than  atypit^d  partial 
re,st^:tions.  The  results  vary  corresponding  to  the  varying  extent  of 
these  resections,  and  the  danger  of  life,  taking  all  in  all,  is  not  insig- 
uificunt  (17  ]wr  cent.),  and  is  to  be  exjjlaiiied  by  the  advancefl  age  of 
tlie  [Kitient  o|)eniti^l  upon.  Pnetuuonia  is  almost  always  the  cause  of 
death.  In  those  that  reer>ver  the  functional  result  is  sometimes  sur- 
prisingly good.  Most  [latients  breathe  well  and  are  not  oblige^]  to 
wear  a  tul>e.  They  sfKsik  with  wlus|x^re<l  voice,  or  with  junlilde, 
sometimes  even  loud  intouatittn,  InHrjiuse  one  or  both  excised  vocal 
cords  have  l)een  ix^plaeed  l)y  folds  of  scar-tissue  which  aet  as  an  arti- 
ficial glottis. 

The  technic  of  the  operntinn  is  very  mneh  like  that  of  thyrotomy. 
liocal  amesthesia  and  a  low  |>ositi*tu  of  the  la-ad  are  an  advantage. 
The  after-trea talent  consists  in  packing  the  wound  with  iodoform 
g;mze,  leaving  an  ordinaiy  tracheal  tul^e  in  place,  and  licpiid  diet, 

The  following  table  represents  the  results  of  partial  excision  of  the 
larynx  |XTfonned  since  IHIIO,  com|«nTd  with  tlie  figures  in  Sendj',iak*s 
statistics  from  1876  to  1894.  Coujparison  makes  evident  the  mwlern 
advances. 


244  DISEASES  OF  THE  LARYNX  AND  TRACHEA. 

Results  of  Pabtial  Excision  of  the  Labtnx  for  Cabcixosca. 

1876  to  IKM.  1890  to  1808. 

euro,  lasting  throe  years    .  12  (10.9  per  cent.))  13(12  percent.)) 

Curo.  lasting  one  to  three                                >  25(22.7  per  cent.)  /■29  (27  per  cent.) 

years 18(11.8       "        ))  16  (L")       "         )) 

Cnred  un<lor  one  year  .  .  .  21  (19         "        )  25  (23       "        ) 

Keourremcs 88(30          "        )  88(31       "         ) 

Death  fullowiug  operation  29(26.3       "        )  19(17       "        ) 

106  106 

5.  Total  excision  of  the  larynx  is  indicated  in  all  cases  of  cancer 
of  the  lan-nx  in  which  partial  excision  is  not  sufficient  and  in  which  a 
cauciT  may  still  be  operated  upon.  The  tumor  is  operable  just  as  iu 
cases  of  c^uocr  elsewhere  when  there  is  a  chance  that  the  growth  noay 
Ik»  entirely  removed  and  wiien  the  patient  is  strong  enough  to  stand 
the  operation.  No  other  indications  apply,  because  if  the  patient  is 
not  oi)erated  upon  he  is  sure  to  die.  For  this  reason  it  is  not  justifia- 
ble, as  i.s  too  frequently  dtme,  to  deny  operation  when  the  carcinoma 
has  exccc<led  the  limits  of  the  lannx.  That  radical  mterference  is 
reasonal)le  in  these  cases  is  sh<jwii  by  the  fact  that  permanent  cures 
have  been  rcix^tedly  obtained  under  very  disadvantageous  conditions. 
Excision  of  the  laiynx  with  removal  of  part  of  the  phar}'nx,  cesopha- 
gus,  base  of  the  tongue,  tnichea,  thyroid  gland,  and  masses  of  lymph- 
glands,  go  to  make  alwut  one-fourth  of  all  the  cases.  Recently  Glnck 
removed  in  a  man  fifty-four  years  of  age  the  entire  larynx  with  the 
epiglottis,  five  rings  of  the  trachea,  the  hyoid  bone,  a  tumor  of  the 
base  of  the  tongue,  the  lateral  wall  of  the  pharynx,  a  piece  of  the 
cesophngus,  masses  of  glands  in  Imth  sides  of  the  neck,  and  large 
pieces  of  infe<'ted  skin.  The  patient  has  been  perfectly  well  for  sex'eral 
years,  looks  healthy,  can  sjx^ik  well,  swallows  normally,  and  attends 
to  his  business.  The  author  excised  the  entire  larj'nx,  five  rings  of 
the  trachea,  the  upj)er  section  of  the  oesophagus,  half  of  the  thyroid 
gland,  and  tlie  patient  is  still  living  and  in  good  health  afler  eight 
years. 

The  success  of  this  ojieration  de|)ends  largely  upon  the  seat  and 
extent  of  the  ctircinonia.  The  results  are  much  more  favorable  in 
internal  cancer,  inside  of  the  rartilage  framework  of  the  larynx,  and 
wIktc  there  is  no  glandular  involvement.  The  danger  to  life  is  not 
much  greater  thnii  with  resection  and  thyrotomy,  owing  to  improved 
opcnitivi'  tcchiiic  and  treatment  of  wounds.  AVhercjis  formerly  nearly 
half  of  the  patients  operated  on  die<l,  at  the  present  time  only  about 
one-fifth  sueeunil)  to  the  oper.ition  itself.  The  caust»  of  death  is  usually 
pneumonia.  The  numher  of  permanent  euros  lasting  at  Iwist  one  year 
is  at  the  present  time  twice  what  it  used  to  be  Cio  :  12.8  percent.). 
The  fuiietional  result  is  also  deeideilly  i>etter  owing  to  improvements 
in  teelinie,  and  the  sul)se(|uent  condition  of  the  ]>{itient  is  much  more 
Siiti-faetorv.  The  stump  of  the  trachea  is  sewc^l  in  the  lower  angle  of 
the  skin-wound  (prophylaetie  rejection  of  the  tniehea  after  Gluck  and 
Zeller).  The  danger  of  aspiration  pneumonia  following  the  entrance 
of  food,  saliva,  miKMis,  aiwl  secretions  from  the  wound  is  avoided, 
and  it  is  pos>il)le  to  kee])  the  tracheal  wound  open  so  that  it  becomes 
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unnecestsary  to  wetir  a  tiihe  \y\ih.  all  its  annoyance  and  tlanpen*.  It 
i^i  of  grt'at  inlvantaiLre  to  shut  of!"  tho  ()liuryux  from  tlio  wound  hy  n 
pkstir,  K>  as  tn  ^luin!  against  infwtitm  and  aid  swallowing.  The  an- 
terior plfaryngtiil  wall  und  the  n^sopluigiis- wall  are  iinit^^fl  with  suture. 
(Bardenhc'uer,  Itottcr.)  A  |iatient  operated  u|>ou  in  this  way  dtms  not 
wear  a  eamda  or  an  nhturator,  and  swalhiwji  like  a  normal  iniJividuaU 
The  voife  orjly  is  absent,  owin^  to  insiiHicient  eoinmnnieation  l>etween 
the  tmehea  and  the  pharynx.  G luck's  phonation  appanitns  oln  iates 
this  detect  to  aome  extent.  All  demands  have  been  reeently  met  in  a 
very  simple  way  by  the  method  reeonimended  by  FrHlerL  After 
removal  of  the  larynx  the  ('ontinnity  of  the  air-tube  is  restoiW  by 
pulling  tlie  traehea  up  and  fixing  in  plaee  by  means  of  a  circular  suture. 
The  following  table  indiaites  the  results  of  total  exeisions  of  the 
larynx  perform c< I  4*i nee  1890,  compared  with  Si^ndziak's  statiaties  from 
1873  to  1S1»4: 


RisiLTa  OF  Total  Excision  or  the  Labynx  for  Cabcinoma* 

1873  to  \m\.  18JK)  to  1808. 

7(^6  per  cent.)  1^^^2gp^^^^„j_j 


Cure,  over  tbreo  years 
Cur«.',  oue  to  tliree     " 
Cure,  iiiiilor  one  year  . 
Rt'inirrt'iMH? 


Deaths  due  to  upcrtitlon    84  (44.7 
198 


n  f  5.8  per  cent.)  > 
13(B.»       "        )i 
24  (12,8       *•         ) 
CI  (32.4 


24  (12.8  per  l'm\i\.\[  J^fJ 
2fi  (512 

19  m,A 

15  (18.5 
SI 


Considering  these  results  as  regartis  the  danger  to  life,  the  |)er- 
manent  cures,  and  the  wjndition  of  those  enrwl,  it  is  not  jnstitiable  for 
many  laryn^ologists  to  refuse  to  jwrfoi'm  total  excision  of  the  larynx. 
Individuals  with  eaneer  of  the  Inryux  \vill  in  future  escape  this  dis%« 
nriug  operation  more  frequently  because  the  diagnosis  can  be  made 
earlier  and  he  followed  by  immediate  i^^urgi^^l   hiterftTonce. 

Finally,  it  may  be  well  tr>  add  a  table  including  all  operations  done 
f<»r  t^neer  of  the  lar\'nx  since  1890,  .so  as  to  obtain  some  itle^  of  the 
value  of  the  special  niethod.s. 


Ctire  iMtitig  S  yc&rs 
Cure  lustlni?  1 1.»  3yi 


Tbyrotomy. 


^o      '  Pnrtiul  excl 
E^       wion  of  lAryDJc. 


linMH      22       SI      4 
11  llHUi'SI&M)    IJOfi-f 
Cured  undyr  1  year.   .   I'J  (21^) 
RecurrfEiCL'9       ....    17  (28^>  5  {aijf) 

r»eath  duo  to  opcr&tiun   9  (ibf)  [10  40^) 


.l&V"l 


f 


18(12*)!  09 

16(16«)f(27l) 

25(2a!») 

10  (17*) 


Tot*I  excision 
of  larynx. 


Total. 


W» 


7(  8.^)1     21      U  (I'iW))    76 

14  {17.4'tif  (aw)   42  i\hM)  j  (t»)*) 

I9(2a4< 

15  \\%J6>fl 


61 


271 


It  18  surprising,  as  shown  by  the  iilxhT*  figures,  that  the  death-rate 

is  about  the  same  in  the  slight  oix-mtions  as  in  the  more  severe. 
It  is  about  as  great  after  thyrot-oniy  and  jiartial  excision  of  the  lary^nx 
aa  after  total  excision,  and  varies  hetwwn  15  and  IH  percent.  Death 
is  usually  due  to  aspiration  pneumonia,  and  the  danger  of  having  a. 
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oommDnicatioD  between  the  deep  air^passages  and  the 
mon  to  all  operadoos.  In  total  excisiona  of  the  laijnx  tfak  disad- 
vantage has  been  somewhat  overoome  by  leseelioa  of  the  ji^j'Im^*^  and 
recxaitlr  hv  tlie  nse  of  a  circular  Botore,  whereas  paitial  inta  feimee 
is  open  to  the  same  objections  as  before.  It  is  to  be  hoped  tliaft  ad- 
vanoeis  in  the  technic  will  be  made  in  this  direcCioii  in  the  near  fiitme. 
Stilly  the  above  figures  show  gratifying:  advances  in  the  opecati^e 
treatment  of  cancer  of  the  larvnx,  for  up  to  within  qoifee  recent  yeais 
the  prognosis  was  hopeless,  and  these  results  should  stknikte  ■ledical 
|M»rtitioner5  to  uige  a  radical  operation  in  every  case  of  ciBoer  of  Iht 
larynx  the  moment  a  diagnosisis  established. 

Hew  Qrowths  of  the  TrachML 

Tumors  of  the  tnidiea  are  extremelv  rare  compared  wilhdiose  of 
the  lanrnz.  This  is  evidentlv  because  the  trachea,  as  a  nnnile  mid 
smooth  tube,  is  m(xe  protected  from  functional  irritaliun  and  etlenud 
damage  than  i^i  the  laiynx.  Only  147  oases  (Bnms)  hav«  hooD 
reported,  so  that  new  growths  of  the  trachea  cunslilute  hot  1 
per  cent  of  those  in  the  huynx.  The  author's  expeiienoe  is  with 
reference  to  7  tumors  of  the  tradiea  and  300  tumors  of  the  ^pyvz. 
M.  Schmidt  observed  748  new  growths  in  the  larynx  and  3  m  ihm 
trachea  out  of  42,635  cases  of  disinse  of  the  upper 


Among  the  benign  new  growths  of  the  tradiea,  fibnMna  and  papil- 
loma are  almost  exclusively  to  be  oon^dered,  just  as  in  CMO  of  |he 
larynx.     The  fibromata  develop  as  isolated  pedunenkted  poiypB  ' 
the  sire  of  a  pea  to  that  of  a  haaelnut,  and  are  moat  figqnwHlj 
in  the  lower,  veiy  rarely  in  the  middle  third  of  the  liihaa. 
lomata  are  rarely'oonfined  to  the  trachea.     They  are  nfloaf 

^     the  kiynx  at  the  aune  tim^  oalf  m  |nr 

^o«  75.  extending  into  the  tradna.      SoHBlniiQi^ 

however,  the  trachea  may  be  eovond  to 

a  considerable  extent,  or  even 

its  length,  with  many  isolated 

masses  of  papilloma.     PapOkMnate  of  liie 

trachea,  jnst  a^i  of  the  larynx,  are  fiNmd 

most  often  during  childhood  and  present 

the  same  tendency  to  recur  after  operative 

interference. 

^kl^^^  f  Otei>matsi  are  not  infrequently  foind 

V^^H   j  in  the  tmohi-a  as  a  peculiar  typical  form, 

B'1B|   I  and  h:ivo  never  become  of  pracdoal  impop- 

BJ9^J  tnnoe.    They  consist  of  deposits  of  cartilage 

Lipoma . r Trach.ii.   Roiiit«nsky^     «"»!  l>one  in  the  mnoous  membrane,  and 

fonii  ]^lates  of  varying  aae  with  irregular 
surfHff'-     Tlie  niim]»er  is  soniotiim^  jrn^it.  and  they  may  extend  over 
the  ('DtiiX'  tuIh^  while  the  lannx  is  not  involvetl.     The  internal 
of  the  tul>e  presents  a  nnigh,  granular  appearance.     Now  ai 
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iTKlividuul  })ati(ls  or  |}lutes  cnerfxicli  u|Hjn  tlit*  lumen  of  the  trarbea. 
The^e  ostetimiita,  awurdiii^  to  the  iiivostigiUiinis  uf  MiscJiaikoff',  are 
the  riwult  of  some  anoniiily  ol'  developnient. 

Lipoma  (Fl)!;,  TT)),  eiieliotidmrna,  mlenuniu,  lyriiphoma,  and  thyroid 
tumors  iuive  ulso  heeu  inimd  now  and  a^aiii  tn  tlie  tnu'hea. 

Inlnitnielieiil  tliyrcdds  are  of  esjKrial  interei*t,  altliou^j^h  imly  t)  ttisea 
have  IwH^n  refwrrtetl  (4  jx'rs<jnal  ohservatioiis,  ami  !  each  hy  v.  Zieuissen, 
Roth,  Paltaiif,  Baiu-ouie/,  and  Fnxn;).  These  jL^rovvth.s  ap[KUir  vls  nainded 
tumors  eucircling  the  tube  and  attaehtd  to  tlie  npj>er  part  of  the 
traehea  by  a  broad  Ixwe.  They  nve  usually  adlierent  to  thi'  htwer  see- 
tion  of  the  hirynx  at  the  siune  time,  and  tHJcupy  one  hitt'iul  wall  and 
part  of  the  jx interior  wall.  These  tumors  may  prerscnt  an  annular 
appearance  and  occupy  the  entire  eireurnfert'uee  of  the  wall,  extending 
upwanl  to  immediately  Mow  the  ji^lottiK  and  dowuwnrd  as  <kr  as  the 
tonrtb  traclKnil  rin^.  (Freer.)  They  always  develop  slowly  and 
api^ttir  between  the  lifteenth  and  fortieth  year.  Their  developineDt  is 
explained  by  supjxising  that  normal  thy- 

retid   tissue  [x*uetmtes   betvvt^ii   tla;  L^iuli-  FiQ-  7^. 

lajL!:<^rin{j^  from  without  as  far  as  the  mu- 
"Oous  membrane  of  the  trachea.   (Paltauf.) 

Malignant  tumors  of  the  trachea  are 
extremely  common  compare*!  with  tjein'^a 
tumors;  3U  per  cent,  of  the  tot;t]  number 
of  cases,  and  37  per  cent,  if  tlie  clinically 
insignificant  ostit>ma  be  exchided.  In 
the  laiynx,  on  the  other  hand,  they  or^n- 
stitute  I >ut  1 2  i>er  cent.  i>f  all  cases.  When 
a  tumor  rtf  tlie  trachea  is  i'ound,  one  Wduld 
1x3  much  more  inclined  to  suspect  a  nialig- 
uatit  growth. 

Primary  sarcomata  are  extremely  com- 
mon ccjmpared  witli  carcinoma  (1  to  2,  in 
the  larynx  1  to  1 2)>  They  form  round 
tumors,  usually  with  a  hn^ad  l)ase,  situated 
on  the  posterior  and  latcni!  wall  of  the 
trachea,  that  tlevelop  .slowly  and  may 
attiiin  considemble  size,  orcnpying  at 
tiniejj  almost  the  entire  luineu  of  the 
tube.  (Fig.  76.)  There  is  no  tendency 
to  ulceration,  pcrfomtion  of  the  tnieheid 
walls,  or  involvement  of  lyniph-glands. 

Primary  carcintKua  of  tb*'  trac^iea  is 
extremely  rare.  Extension  from  the  neighboring  organs  is  nuich  more 
common,  for  instance,  from  the  larvnx,  the  a:'sophagusj  the  thyroid 
glandsj  and  the  bronchi.  The  usual  seat  of  primary  cancer  of  the 
trachea  is  the  n]i]n^v  section  of  the  tube  or  the  lower  jmrt  innne<liately 
alnn-e  the  bifnrciition,  wbt^reas  the  middle  third  is  niivly  attacktxl. 
Sometimes   the   new  growth  covers   a   considerable  area,   and   in  one 
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case  ubser\'cd  by  the  author  ten  tracheal  rings  were  iuvoIvecL  The] 
poeterior  wall  witii  its  abundant  glantL*  is  more  often  affV'cteii,  whereas 
the  cartilagiDous  anterior  wall  i.^  u^oially  exempt.  For  this  rea;>iOD  there 
is  DO  tendency  tc*  annular  gn^wtb.^^.  Carcinoma  somctimesi  appears  jis 
a  flat  infiltration  of  the  mucous  membrane  or  of  the  entire  tracheal  wall, 
g<.>metimes  as  a  circumscribed  n<«dulrir,  irrp^lar  tumor,  and  sometimeai 
as  a  distinct  papillary  grtiwth.  (Fig.  77.)  The  tumor  as  a  ruU 
reniaini<  localized  for  a  relatively  long  peri(»d^  and  metat;t3iises  in 
lymph-glands  and  distant  organs  have  been  but  rarely  observed. 


(■' 


CHrclnonm  of  trachea  and  larynx.    (Bcbrotter) 

Symptoms* — The  symptoiiiH  j>nMltiotHl  by  these  tiinit>rs  of  the  trachea, 
arc  in  nutiiy  re^pwts  like  those  of  stenosi^K  ^^f  the  Iracheu  due  to  other 
causes  which  have  ah-eady  l>eeii  considered.  It  is  more  or  Ws  char- 
acterifitie  of  thci^c  neoplasnis  thjit  symptoms  of  stenosis  appear  rather 
lute  wlion  the  tumcji-s  ;irc  of  consideniltle  size  nm]  produce  murkiMl 
<Hniii»u!ion  of  the  hinieii.  They  may  he  recognized  by  the  slowly 
developing  dyspna-a,  aitt'ctiiig  inspiration  and  expiration  equally  and 
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prolonging  both.  AmHl>li'  stridor,  the  intensity  of  which  corresponds 
to  the  degrw  of  stenosis,  is  also  marked.  Contrarv  to  laryngeal 
stenosis,  the  voice  remains  nnehangtHl,  and  tlie  dt'xion  of  the  head  and 
gliglit  respiratory  di>!turbaiu'e  io  tlic  region  of  the  larviix  are  also  more 
or  less.  ehanirteristii\     ((ierliardt.) 

Bia^osis. — If  the  diagnosis  of  stenosis  of  the  traehea  can  be  made 
and  eonipression  from  withcnit  exehick^l,  traehei»seupy  will  decide 
whether  a  new  griiwth  or  a  tuberculous  or  syiibilitie  condition  is 
the  c^use.  Laryng(Ksct>pie  examination  will  oftentinn^  give  sufficient 
information,  and  in  children  examinatimi  with  Kirstciu'rf  s{>atnhi  umler 
auffisthesia  may  be  valual>U\  It  is  ofteutituos  difficult  to  estimate  the 
distan(]?e  to  the  seat  of  the  ttuuiir  in  tlie  traehea.  As  a  rule,  muc  is  apt 
to  overrate  this.  Information  rega riling  tlie  i!onsistency  and  mobility 
of  the  tumor  may  Ik?  ohtainetl  with  a  laryngeal  sound. 

Treatment, — Operative  treatment  in  tumors  of  the  trachea  shows 
brilliant  results.  Uotrejited  the  eomlition  leads  to  deiitli  from  suffij- 
cation.  In  7  cases  operatetl  upon  by  the  author  the  ivsnlts  were  all 
favorable. 

Palliative  treatment  in  inoperable  tumors  aims  at  removal  of  the 
dyspn^iea  either  hy  intubation  or  tracheotomy »  The  latter  method  is 
as  a  rule  to  be  preferred  because  it  gives  the  desired  result  in  thi* 
majority  of  the  cases,  for  most  ftf  the  tumi>rs  are  situated  in  the  upjjor 
|>orticm  of  the  trachea.  When  deeper  seateil,  an  attempt  may  be  made 
to  get  past  tlie  stenasis  with  a  hmg  flexible  (Konig)  or  a  jointed 
(Bnius)  tube. 

It  is  Si>metime8  possible  to  remove  the  growth  by  endotnicheal 
operative  measures,  es|>ecially  in  the  case  of  pedunculatetl  polyps  in 
the  upper  portion  of  the  tulie.  The  authr»r  was  able  to  remove  a  jxipil- 
loraa  from  the  fifth  tracheal  ring  with  a  wirt>  hjop,  and  in  another  n\^ 
mtdtifde  papillomata  were  successfully  retuc^ViHl  liy  the  sponge  methrnK 
As  a  matter  of  fact,  up  ta  the  pi^'sent  time  endotraeheid  interference 
reaches  its  limit  at  the  middle  of  the  trachea. 

Removal  after  tracheotomy  is  in  the  majority  of  cases  the  only 
reliable  procedure.  This  enables  one  to  attack  and  remr>ve  directly  all 
sorts  of  benign  nvw  growths  whether  they  have  a  l>road  b:»se  or  not. 
The  anterior  wall  of  the  trachea  is  op*'ned  to  a  sufficient  extent  and  a 
tanifKin-tulie  insertetl,  while  the  inner  surface  of  the  trachea  is  anaes- 
thetized with  e(x*aine.  The  tumor  is  excisecl  with  a  knife,  scissors,  or 
galvanocautery,  while  the  field  of  operation  is  Ughtt^l  with  a  small 
electric  light.  Up  to  the  pr<'scnt  time  about  two  dozen  operations  of 
this  sort  have  been  rep«irted.  Tlie  author  has  removed  in  tliis  manner 
four  intm!ar\*ngeal  thyroids  with  permanent  result. 

There  remains  to  be  mentionnl  excision  of  cancer  of  the  trachea 
with  resection.  This  has  up  to  the  present  time  Ix-en  done  only  (tnce 
by  the  author.  A  cjmcer  on  the  |Misterinr  w*all  uf  the  trachea  was 
removed  with  ten  tracheal  rings,  which  gave  the  patient  six  years  of 
life. 
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OPERATIONS  OK  THE  AI£  PASSAGES. 

Tracheotomy. — This  suVjject  has  Ix'eii  considered  first,  not  ouly 
biH'iitiM"  it  \>  the  most  frequently  irulit^ited  rnetlirnl,  but  also  l>centise  it 
is  ol*  the  jjjreatest  [iraetieal  im|»(frtaiiee  of  all  opemtiotis  «>n  neeoiiiit  of 
the  immediate  life-saving  result,  ami  lx'eaii:*e  the  majority  of  tiie  other 
operatittim  iletiiaiid  |irelirnJnary  traelieotoniy. 

Indicfttioiis  for  Tracheotomy.  —  Generally  speaking,  two  objects  are 
sought  by  this  ttpenitiniir  rest^n'ation  of  free  passage  of  air,  and  for  the 
pur|Misc^  of  piiuinj^  aeee.<s  to  tin/  re|>:i(H]  behiw  the  frlotti?;.  Sometimes 
it  is  perfoninnl  for  both  of  these  imrpost's  at  the  same  time.  The  sjjecial 
indieations  have  almctst  all  been  eonsideretl  in  the  preceding  para- 
graphs, and  they  will  only  be  enumei'ated  brit^fly  in  this  connw'tifin  ; 
1.  Injuriej^  to  the  lar\^nx  and  trachea.  2.  Foreign  badie.s  in  the 
tniehea.  o.  Acute  intlaiuniatoi-y  princesses  in  the  larynx  and  tnieliea 
or  their  vicinity  :  di]ihtheria,  laryngitis  suhmucosa,  a?dema,  |>seiiil<>- 
croup,  perichondritis.  4.  Chnvnic  inflamnuitory  proce.s.ses,  tutjereulosis, 
syphilis,  sek'ronia,  leprosy,  5.  Stenosis  from  compression,  strictures^. 
0.  Neuroses.  1,  New  gm\rth,H  in  the  tracliea  and  larynx.  8.  Pre- 
liminary ti"aehe<itomy  in  operations  ujion  tlie  njTjKT  air-passages.  It 
remains  to  be  added,  Ijecanse  nctt  consitlereii  elsewhere,  that  this  opera- 
tion is  done  for  asphyxia  due  to  inhalation  of  gases  or  in  chlor*>forni 
anaesthesia  when  artitieitd  respiration  withiait  traeheotomy  is  not  sue- 
ce;^sful,  or  when  ([nantitie^s  of  mucus  accumulate  in  the  trachea 
and  bronchi,  which  have  to  be  removed  l>y  aspiration.  Hiiter  recom- 
mends this  o|)eration  for  these  sanie  retisons  in  cases  of  acute  (edeiua 
of  the  In  tig. 

Anatomical  Remarks. — The  field  for  tnieheotomy  is  Imunded  below 
by  the  sternum.  The  njtper  iKinndary  is  the  lower  margin  of  the 
thyroid  eartilagt^  because  section  of  the  ligameutum  conoides  and  the 
cricoid  cartilage  will  be  eonsidereil  with  trachcotiimy  on  aeccKint  of  the 
teehnic,  and  lieeause  of  the  reasons  for  which  this  stej*  is  taken.  The 
absolute  length  of  the  availa]>le  space  varies  in  diiferent  individuals 
aside  from  the  differences  due  to  age.  The  trachea  in  ifcs  course  dfjwn- 
ward  is  more  and  mt>re  removtHi  from  the  surface.  In  aduks  there  i;* 
alxnit  3  cm.  of  soft  parts  Ini'tween  the  .skin  and  the  antirior  tracheal 
wall  immediately  over  the  sternum  ;  when^as  at  the  upjMT  end  near  the 
cricoid  cartilage  it  is  immetliately  beneath  the  skin  and  can  be  easily 
paljmted. 

Between  the  trachea  and  the  skin  there  are  various  anntomical 
structures  which  influence  the  teclniic  of  traeheotomy.  The  istlinuts 
of  the  thyroitl  gland  is  first  to  l>e  tHmsidiTed  because  it  subdivides  the 
ofx^pative  field  of  tracheotomy  into  two  sections.  Normally  the 
isthmus  covers  the  beginning  of  the  trachea  down  to  the  fourth  ring 
and  does  not  extend  upwanl  as  far  as  the  cricoid,  leaving  in  adults 
the  first  tracheal  ring  partially  nr  vvh(»lly  exjKised.  Sometimes  the  first 
interspce  is  fre<\  {Fig.  78.)  In  children  under  six  years  of  agje, 
accoiiling   t<*   Hiiter»  Kouig,  Symington,  and  others,  it  almost  always 
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Fig.  78. 


Bi 


Tisichcs  up  to  the  cricoid.  A  toiigiie-like  niitltlle  lobe  not  infrequently 
extt'nils  upward  from  the  istfinuis  (lohulus  pyraniidalis).  This  is 
usually  a  little  to  omo  sidf  ot"  the  median 
line,  and  may  sometimes  extend  as  fltr 
as  the  hyuid  btjue.  The  analoniieul 
ptsitiou  antl  the  fre<]uency  of  oeeurreiice 
are  explained  by  tlu-  nn-thod  of  devel">p- 
nieut  i>f  tlie  tliynnd  gland  (Streckeir^en 
founti  tills  condition  prt^sent  in  74  per 
cent,  of  the  tiases).  In  execptional 
cikses  tlie  isthmus  may  be  absent.  The 
thyroid  gland  is  fa;<tened  tu  tlie  trachea 
by  means  of  the  ligumentura  glandule 
thyrtiidea^  the  middle  one  of  which 
(ligamentinn  thyrolaryngea)  alone  i.s  of 
iniportanee  in  tracheot<iniy.  This  ex- 
tends from  the  erieoid  cartilage  down- 
ward and  dividers  into  two  portions 
which  include  the  isthmus.  In  chil- 
dren, according  to  Hiiter,  it  is  tense 
and  strong,  while  in  adults  it  is  loose 
and  can  be  easily  removetL 

The  state  men  t><  regarding  the  region 
occupied  by  the  thyroid  gland  are  of  no 
value  in  the  individual  case  under  nor- 
mal conditions^  and  when  the  surgeon  is  obliged  to  ojK'nite  in  regions 
where  thyr^nd  tumors  are  cnmmnu,  tliey  are  niisleadtug.  In  these 
countries  the  field  of  o|x?natton  not  infrequently  may  be  found  en- 
croa<'lietl  u|>on,  even  in  healthy  imlividunls,  because  of  the  more 
abundant  development  of  the  thyroid,  than  in  countries  where  gfntre 
is  not  prevalent.  Conditions  of  this  sort  may  render  tracheotomy  a 
difficult  problem,  the  Sdlution  of  which  tests  the  skill  of  the  best  trained 
surgeon.  Konig  may  be  quite  right  when  he  explains  the  contradictory 
statements  of  reliable  surgams  regarding  the  difficulty  of  traehet^tomy 
by  assuming  tlmt  one  may  ojwrate  in  rcgif)ns  in  which  goitre  is  nt>t 
common^  while  oth*crs  actiuire  their  experience  in  countries  where  this 
disease  is  prevalent. 

Next  to  the  thyroid  gland,  the  bltxulvessels  are  of  im^xtrtance  in 
performing  tracheotomy.  In  the  upper  section  of  the  field  of  operation 
the  cricothyroid  hnuich  of  the  su]>erior  thynatl  artery  alone  is  tjf  im- 
portance. This  forms  in  front  of  the  ligamentuni  conoides,  an  anasto- 
mosis the  bmnches  of  which  extend  into  the  interior  of  the  lar^^nx. 
Quite  frequently  (Streckeisen,  always)  a  transverse  branch  of  the 
superior  thyroid  artery  is  fi>nn<l  along  the  upper  margin  of  the  istltmus, 
while  the  \'ena3  comnuinicantes  are  quite  constant  and  rather  large. 
These  ves,sels,  however,  lie  close  to  the  thyroid  within  the  layer  of  fascia 
surrounding  it,  and  are  not  injured  if  care  is  taken  to  stay  outside  of 
this  membrane.     The  lohnlus  pyramidalis  or  any  secondary  thyroids 
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anr  rupplicd  by  tlie  iiiU{)erior  thyroid  artery  or  by  a  descending  branch 
•  •:'  iut'  «Ticotljyroid  artery,  as  cniphasizcil  by  Kaufniaim.  Gruber  found 
iLl-  iiiXUT  condition  in  7  of  100  autopsies.  Below  the  isthmus  of 
The  '.iiypiid  «;lan<l  large  veins  surround  tlie  trachea  which  collect  blood 
ir  ::.  «i»-<.-|H.'r  seated  regions  and  extend  downward  as  two  tofimr  trunks 
u.  Tije  I'M ».-?<.*  fatty  tissue  l>etween  the  trachea  and  the  cer\*ical  fiiscia 
]. ^  .\u>  thyn»ideus  im])ar  Hyrtl),  and  finally  open  into  the  innominate 
^>!.^-.  Ni)nnally  there  are  no  arterial  trunks  in  the  lower  section  of 
Tj.*r  '.ra'hea  in  adults.  The  innominate  vein  is  l)ehind  the  sternum.  In 
t.^L'irt-u  it  is  higher  up  ;  always  above  the  level  of  the  notch,  extend- 
:i*^  :'r««ni  tlie  left  side  downward  to  the  right,  in  front  of  the  trachea. 
A'^n/.^iiug  to  Bnms  and  Trendelenburg,  it  lejives  the  trachea  about 
«.':j»:-ju:irter  to  one-half  inch  aI)ove  the  sternum  in  a  child  twelve 
i:,',n::jT  old,  rarely  deeper.  In  adults  this  condition  is  to  be  considered 
i.-.':.vrTi^l.  In  exceptional  cases,  however,  it  may  reach  as  far  as 
UA  yfVtrr  margin  of  the  thyroi<l  gland.  Of  abnormal  vessels  which 
ir^v  .>-.'jd<.r  exposure  of  the  suprasternal  section  of  tlie  trachea  difficult 
icjtT*:  may  Ix;  mentioned  first  the  arteria  thyroidea  ima.  (Neabauer.) 
T.'.>  usually  arisc-s  from  the  arch  of  the  aorta,  rarely  from  some  sec- 
rtj'i'-.r/  bmnoh,  and  accompanies  the  lower  veins  in  the  free  tracheal 
iJiT.  :A'-ti'/  th*',  median  line  or  a  little  to  one  side  up  to  the  lower  margin 
'/f  \i.*-.  gland.  Acconling  to  Griilwr,  this  is  said  to  be  present  in  1 
«/•*  I"  'tt-<-.  It  d<tes  not  seem  to  l)e  of  as  much  practical  importance 
iT  zi.'.ztii  U-  expectetl  from  these  anatomical  data ;  Trendelenburg  did 
fj'/t  .';.*:*rt  tlii-s  aner\'  once  in  80  tracheotomies,  and  according  to  Sette- 
^-•..  it  'va-i  not  seen  once  in  754  tracheotomies  performed  in  children 
yVpff\jxTi\i:w.  Berlin  I.  Neumann  did  not  meet  a  single  abnormal  vessel- 
Mj]*ply  in  704  tracheotomies  (Friedrichshain).  Fortunately  the  trachea 
iJT  trrtvr-r^f*!  horizi  tntally  by  arterial  trunks  of  abnormal  origin  so  rarely 
tiiat  it  will  \yf:  >ul!icient  simply  to  mention  the  }K)ssibility.  With  refer- 
4-f)«<:  !'.  tlif-  individual  varieties,  information  may  be  found  in  G. 
Fi-<-h':r  .•?  extensive  article.  In  the  superficial  layers  there  are  many 
."uU.-itan*-  "US  v«*in?  which  cim  usually  lie  seen  in  patients  suffering  from 
dy-pn-Ki  a-  t*n-e  jitirallol  strands  shining  through  the  skin.  Usually 
thi-r-  ar-  'lW.i  pamllel  trunks  near  the  miildle  line  in  the  superficial 
ciTviitil  :;i-'ia  joiiiid  t»'L:othi'r  in  thr  juirnlar  foss;!  in  the  arcus  venosus 
jupili,  "-r  ::> Tf  i-  luii  a  -::iulr  trunk  (v»na  nuiliani  colli). 

Ina-iir'.'ii  as  nu>-t  ira»lu^»ti>niio<  are  jh  rf«»rnRHl  in  young  children, 
the  anatMniii^il  ciMuliti«»n>  «ltii  t<»  the  aire  •'!"  tht'  |vitirnt.  which  have  not 
alriniilv  Uvn  nuntioniMl.  wiT.  ruxt  be  yNMi^ivlon-.!.  The  |>ecu  liar  develop- 
ment «>f  the  larynx  ex | 'lain -^  why  the  >pa*t  UtWLt-n  the  isthmus  and 
the  margin  of  the  --terniiin  in  a  eiiild  t\v.«  vt-ars  old  may  not  be  any 
smaller  than  in  an  ailult  I'Fn  iultli!iluiri:\  while  the  distance  Ivtween 
the  crit>»iil  and  the  niaririn  littiie  -ternuin,  ao*"nlin<r  to  Merkel,  is  not 
a  centinietii'  lex  iii  a  eluM  ^ix  yi-ars  ■»:'  a^n'  than  in  an  adult.  Tren- 
delenbnrg'-*  niea-ureineius  showtil  tliai  btiwtvn  the  innominate  vein 
and  the  lhvn»iil  iilanJ  tliert*  \^a>'  a  >ivi.'e  et'  -ix  tracheal  rings  in  spite 
of  the  high  |tof>ilion  of  the  former.     IW sides  this  the  distance  between 
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the  surface  of  the  skin  ancl  the  Ihwit  pdrtiim  nf  the  traehwi  h  natuniUy 
TJiucli  smaller  in  childrm  tlimi  hi  adults.  On  tlie  ijtht!r  hand,  the  field 
of  upmtion  is  eneriKir-htHl  ii[>un  not  iiifrwjuently  in  children  by  the 
thymus  glmid,  which  oi'U'U  rexiehi's  above  the  .steninm  and  may  even 
he  in  contact  with  the  thyroid.  Hiiter  <livide8  the  availahie  sjuiee  into 
^ve  sections,  and  distinguishes  tive  varieties  of  tmeheot^imy  as  follows  : 

1.  Thyroeriwt^imy.     Division  of  the   eneothyroid   ligament. 

2.  Cricotomy.  Division  of  the  erieoid  ciirtilage— /'.  f.,  cricotraehe- 
ot4miy5  if  tlie  first  •►r  first  t\v<i  tmeheal  rings  are  included  in  the 
incision* 

3.  Tracheotomy  supfrior,  s.  snpnithyroidea.  Section  of  the  upper 
tracheal  rings  above  tlie  isthmus  i»f  the  thyroid  gland. 

4.  Tracheotomy  media,  8.  retn fstrumosa.  Section  of  the  isthmus 
of  tlie  thyroid. 


Traciheototny. 

5-  TniehiHttomy  inferior,  s.  infrathyroidea,  in  the  space  betww}n  the 
thymid  gland  and  the  innominate  vein. 

For  pnt<*ticul  pnrjujses  it  will  be  sidlieient  to  descrll>e  die  o|M_^rative 
tcchnic  of  two  methods — i.  f.,  of  tmeheotoniy  above  anil  helo^v  the 
isthmus  u(  the  thyroid.  Whosoever  is  familiar  with  the  tet^hnic  of 
tracheotomy  su|K'rirr  iti  the  restriotpd  sense  of  the  wrtrd  will  be  able 
to  nndertiike  division  of  the  cricoid  or  of  the  cricothyroid  membrane 
if  it  .should  he  necessary  in  any  given  case.  Cricotomy  is  usually  con- 
sidereal  to  be  the  teelnii«dly  easiest  method. 

Technic  of  Tracheotomy- — The  steps  of  operation  in  a  diphtheritic 
child,  and  technieid   variations  arising  from  other  indications,  will   be 
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described.  As  far  its  iii.strumi'ut»  are  concorncHl,  the  .simpler  the  better, 
C'fUiipIirjittMl  awessorv  a|>j)liiitjws  tlmt  Iinve  been  adv<»ratf<l  from  time 
to  tiiiR',  and  whirL  have  fallen  into  vsell-iieservt^I  ttblivinri  will  not  be 
eonsi<lerfd. 

Geut'ndly  siK'-iiking,  it  is  sufficient  (n  liave  one  or  two  &liari>-|)iiinted 
knives,  twt»  retractors  to  dilate  the  wouml,  a  bhint  liook  for  the  tsth- 
nin8  of  the  thyroid,  two  wharp  tenacula  for  the  traehea,  two  pairs  of 
foreeps,  a  lM^l[ow  ,soiiiid,  ChojhtV  seissi>rs,  nime  artery -clamps  (the 
author  pref'tT??  to  have  at  least  a  di>zen  of  these  so  as  to  avoid  tying 
arteries),  an  elastic  catheter,  and  finally  a  tul>e  of  the  ret^uisite  size,  or, 
better  stilly  two  of  varying  size.     Sometimes  it  is  convenient  to  have 


Fig.  80. 


Tracbeotouiy-tube  in  pi:»Bition. 


a  bhnit-pointe<l  bistoury,  a  sharj)  tenaculum  to  fix  the  Inrvnx,  and  a 
blunt  htxtk  to  tlejiress  tlie  pretracheal  tissue  in  jierfonning  traclieotoray 
inferiftr.  With  liniitetl  assistance  the  retractors  may  be  snpplante<J  by 
Btjse's  self-acting  h<Ktks.  Fnr  the  purjK»se  of  steadying  the  traehea, 
the  author  prefers  a  simple  tenaculum  to  that  of  Bose,  because  the  latter, 
although  convenient  in  an  operation  hij^ber  np,  cannot  be  usf'<l  low 
down,  and  cannot  tliercfore  take  the  place  of  the  former  in  the  lay-out 
Finally,  it  is  w^ell  to  have  a  neetUe-liotder  with  curved  nwdles,  because 
a  certain  kind  ftf  hcmorrhnge,  especially  when  the  thyroid  fjland  is 
injurwl,  is  (piicktst  and  most  safely  stopped  liy  tyin^  in  the  surround- 
ing tissues.  The  preparation  of  the  |iatient,  providing  his  cnnrlition 
IK?rmits,  is  very  much  as  for  other  ofvcrations.  If,  howeveri  there  is 
no  time  for  this,  the  skin  at  least  is  cleansed  with  ether.     The  position 
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of  the  patient  is  i]ii|x)rt4nit.  The  hrad  is  oxtt-iuled  over  a  sandbag 
pliieeil  under  the  iiL*k.  This  i.s  possible  vvitlumt  iinTt'tisinj^  tlie 
dyspntie^i.  The  Iwjdy  is  fasteneci  to  the  table  by  a  strap  ^oiiig  over 
the  thighs  and  the  hands  are  ti^l  ti>  the  U\h\v.  The  nivtliuds  of  seeiir- 
ing  the  patient  must  Tint  in  any  ca.sf  interfere  with  tlie  respirattiiT  tLxeur- 
Hiunof  the  thorax.  Tliejustiticution  of  general  aniusthesia  in  tnicheotcjmy 
has  lH?tm  inueb  di^scusned.  The  favorable  ex^KTienee??!  in  praclice  have 
removed  to  surae  extent  the  tlieoretieal  objertiou;?  made  to  the  use  of 
chIorof<inn  in  children  with  dyi<pn<ea.  As  a  ruh'^  a  W^w  dn>|>s  of 
ohh>roforni  will  l>e  suibeient  to  pitxliiee  anie>the.sia.  The  iirst  few 
moments  only  lire  disquieting  l>eaiuse  the  patient  struggles  against  the 
ansBsthetic.  The  bre4ttliing  wulise^inently  may  become  more  quiet  and 
freer  than  beiiire  aniiesthesia,  the  violent  exenrsions  of  the  larynx 
become  less,  and  the  congestion  in  the  veins  of  the  nei:k  is  hfss  when  the 
struggling  and  tlie  subjeetive  signs  of  dysputea  cease.  The  gtuu  iu 
rapidity  and  aecumcy  of  operating  is  so  great  that  the  objection  to 
anjestbesia  nenl  not  considered.  In  the  stadium  asphyxicum  the 
advanced  cjirbon  dioxide  intoxication  renders  amestheti/ang  niniee- 
essury.  In  adults  antesthesia  may  be  ailvantageously  sti|>i>lantetl  by 
the  local  use  of  a  1  {>er  cent,  solution  of  co<;aiiie  (>r  by  fcH^hleieh's 
methf>d,  provided,  of  course,  that  the  condition  of  the  stenosis  permits 
of  a  methml  requiring  somewhat  more  time* 

The  openitor  (irst  palpates  the  anterior  region  of  the  neck,  and 
finds  the  lower  margin  of  the  thyroid  or  cricoid  eaitilage.  In  chil- 
dren the  latter  can  oftentimes  be  distinctly  felt,  more  so  than  the 
soft  and  less  prominent  thyroid  cartilage.  The  incision  through  tlie 
skin  is  made  iiver  the  lower  margin  of  the  cricoid  downward  in  the 
median  line  for  alxtut  3  or  4  cm.  The  author  agrees  with  tbrjsc  who 
recommend  that  the  skin-incision  should  not  be  ttx)  small,  because  a 
sutficient  opening  renders  the  npenitiou  decidedly  less  difticult.  Espe- 
cially iu  a  vicinity  where  goitre  is  common  (the  author's  exjierience  is 
taken  fnjm  such  a  region),  it  is  almost  an  absolute  nwessity  to  divide 
the  skin  down  to  the  jugulum  so  that  tq>[wT  nr  Inwer  trachwrtomy  can 
be  |ierforraed  according  to  the  condition  foun4L  The  author  has  never 
seen  any  objection  to  a  long  skin-incision.  The  anterior  sulM-utaneous 
veins  are  pushed  one  side  and  any  transverse  conniinnications  iltvide*! 
Iwtween  clamps,  (ienerally  speaking,  it  is  l>est  to  leave  the  elamjis  in 
place  and  tie  the  vessels  after  the  trachea  has  been  exposed  or  even 
after  o|>ening,  when  time  is  short.  The  8na[)s  hanging  down  at  the 
side  oftentimes  replace  the  retractors. 

The  line  of  cleavage  between  the  stenifjhyoid  muscles  is  sought 
(linea  alba  colli)  and  layer  by  layer  dividi-d,  avoiding  all  henuirrhage. 
Bose  recommends  that  one  should  always  deU^rmine  whether  the 
ninsclej?  on  both  sides  can  b<'  displaced  to  an  equal  extent,  so  as  to 
guard  against  deviating  from  the  nu^lian  line.  If  the  oprator  gets 
to  one  side,  the  muscle  of  the  otlier  side  will  be  adhere'ut.  The  teclinic 
of  separating  the  soft,  parts  varies  eonsidertibly  ;  whereas  some  prefer 
Langenbeck's  dissecting   meth(xl  anil   divide  layer   by  layer  between 
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niec'hanical  irritation  of  the  trachea  with  a  witheter  prove  ineflfective, 
as[)irati(»n  sliould  1>e  attempted.  The  value  of  this  method  for  remov- 
ing Hiiid  i.«?  gcMierally  recognized,  but  for  the  removal  of  deep-seated 
nn'mbrancs  it  is  of  disputed  value.  It  is  a  fact  tluit  a  not  insig^nifioant 
number  of  pliysicians  have  lost  their  lives  in  attempts  to  save  childreu 
by  aspiration.  Albert  and  Stromeyer  recommend  the  use  of  a  syringe 
bo  as  to  lessen  this  dangiT  as  much  as  possible,  and  Passiivant  makes 
use  of  a  rnblx^r  ball.  The  canula  should  be  introduced  only  when 
bre^ithing  has  become  free  and  quiet.  This  usually  occurs  M'ithout 
any  trouble  provided  the  incision  has  been  made  large  enough  and  the 
above  mentioned  hooks  have  been  used.  If  the  opening  proves  too 
small,  it  should  be  enlarged  with  a  blunt-i>ointed  bistoury,  for  it  is 
never  justifiable  to  introduce  forcibly  a  canula  through  a  small  incision. 
The  tajies  attached  to  the  ciuuila  are  fastened  at  the  back  of  the  neck. 
After  the  canula  is  well  placetl,  the  hooks  may  be  removtMl.  The  wound 
is  powdertKl  with  iodoform  or  with  aristol  and  packed  with  iodoform 
gauze.  A  pad  of  gauze  split  on  one  side  is  ])laced  underneath  the 
shield  of  the  canula  and  a  piece  of  rubber  tissue  over  this,  so  as  to  avoid 
soiling  of  the  dressing  by  secretion  coughed  out  through  the  tube. 

Fig.  81. 


Lutr's  double  canula. 


F«»r  the  purpose  of  preventing  diphtheritic  infection  of  the  wound 
the  author  lias  cndeavonMl,  following  Schimmelbusch's  ex{)eriments 
relative  to  infection  of  iresh  wounds,  to  guard  mechanically  and  anti- 
septically  the  incised  tissues  before  opening  the  trachea  by  painting 
the  entire  wound  with  iodoform  paste.  Even  if  this  l)e  done  after 
the  trachea  has  been  fixed  with  the  hooks,  the  aecunicy  of  the  incision 
is  not  iiiHueneed.  The  secretion  finds  all  the  interstices  of  the  tissue 
oeeliided  by  the  paste.  The  results  obtaine<l  by  this  method,  even 
in  the  anteseruin  [)eno(l,  render  it  most  valuable.  This  procedure 
i>,  at  any  nite,  less  destructive  than  cauterization  with  ferric  chloride 
(15o>e)  nr  a  10  per  cent,  solution  of  zinc  chloride. 
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A  judicious  selection   of  the  tracheotomy-tiibe  is  of  importance. 

The  author  makes  use  of  the  well-known  Luer's  double  eiiiiuhi,  made 
of  silver  and  provided  with  a  shield  (Fig.  81),  and  prelere^  for  reiisoiiii 
to  be  nientinned  later,  one  witliout  a  feuestnim.  Id  young  children 
metal  ciiiudas  alone  shtmld  be  used,  because  they  can  be  made  so  thin  as 
not  tn  encroach  upon  the  hunen  jxTceptibly,  The  curve  should  always 
correnpund  to  about  oue-lifth  or  nnivlburtb  of  a  circle,  bei?4iuse  only  in 
this  way  is  it  possible  tu  intnHlnce  a  stitf*  inner  tut>e.  The  use  of 
fiexible  inner  tul>e5  (joiutcnl,  Durham}  is  ass(K:iated  with  technical  dis- 
advantages which  are  greater  tba!i  the  atlvuntages,  espccjally  witfi  the 
smaller  canubis.  Gersuny  has  shown  that  even  a  stiff  inner  tube  may 
be  intn^diu'cil  into  a  cauula  with  a  straight  end-pieec,  pRjvided  the 
latter  is  somewhat  fnruiel-s!iaixM:L 

The  diameter,  the  length,  and  the  curve  are  factors  uptm  which 
dejK^nds  tlie  value  of  any  cauula  iu  a  given  cjise.  Trousseau  has  em[tha- 
sizcil  the  necessity  of  using  cauuhis  of  large  diameter,  es|>ecial]y  iu  eases 
of  tracheotomy  in  ilipiitheriu,  bec^mse  they  render  the  ex]nilsion  of  niem- 
braue  more  easy.  It  is  bi\st  to  use  the  size  which  can  just  be  easily  placet! 
within  the  trachea.  Ilegjirding  tlie  length,  l^ussatvaiit,  who  has  made  a 
study  iif  tracheotomy  in  croup,  reennituends  tliut  the  portinn  sitnateil 
within  the  trachea,  mcasureti  from  the  lower  angle  tjf  the  inci^i(^n  dowu- 
ward,  should  always  be  one  and  a  half  times  as  bttig  as  the  dianiet<^r  of 
the  trachea.  Ttie  length  of  the  external  portion  de[)ends  on  the  tlcptli  of 
the  incision,  which,  of  course,  renders  longer  tubes  uecessiiry  in  trache- 
otomy inferior  than  iu  tracheotomy  su].)iTior.  S*'con<hiry  swelling  of 
the  soft  {wirts  may  Honietinies  render  a  camila  wliicii  fitte<l  at  first  too 
short.  A  cauula  that  is  too  siiort  is  useless,  Provichxl  it  is  too  long, 
the  pad  of  gauze  plactHl  Ijent^ath  the  shield  may  be  made  thicker.  An 
attempt  has  been  made  to  determine  tlie  normal  size  for  the  various 
peri  wis  of  life,  Ijaseil  it])on  measurements  taken  jiost  mortem  by  Cook, 
Weinberg,  Passavant,  and  others.  Below  is  given  tfie  somewhat  abbre- 
viated table  of  Passavaut*8.  The  measurements  given  by  Cook  avenige 
about  0.5  mm.  leas. 


Age. 

Df»niet«r 
oftmchea. 

Wameter 
of  exter- 
nal caDula. 

Lumen  of 
interiial 
o&nnla. 

LoBfth  of  can  u  1a,  cou- 
c&vt)  Bide. 

Rb<11ii8  of 

concave 

Bide. 

mm. 

mm. 

mm. 

Short  C. 

111° 

mm. 

lJ-2  vears   .    .    . 

6-  6 

6.5 

4 

76" 

19 

2  -4      "      ... 

7 

6.6 

6 

8r 

101° 

21 

4-6       "       ... 

8 

7.5 

6 

83** 

%« 

23 

6-8       "          .    . 

8 

8.5 

7 

Sfi" 

102" 

24 

8  -12     '*       ... 

10 

9/. 

8 

82** 

103* 

a.') 

Adults   ..... 

12-23 

11-13 
and  ki^er 

and  krg€r 

81° 

103' 

29 

The  individual  variation  in  the  diameter  of  the  trachea  and  iu  the 
amount  of  soft  tissue  is  .so  great  that  it  is  always  well  iu  any  ca.sc  of 
tracheotomy  to  have  ready  two  cauula'^  of  ditferent  size.     The  lower 


FiG>  82.— Konlf'B  utiiral  «?antil». 

FifiS.  iM,  W.— Flexible  cjiuala  of  v.  BraoB. 


pnrfMise  of  \(tv  tliiii  silver  sheeting  without  interposed  nibber.  A 
rl:ini]»  siirroniitis  this,  to  wljieli  is  attached  a  sliield  very  nuirh  like 
that  of  Lut'T^K  ejimihi.  (Fig.  h:},)  The  ehiiiin  permit^  r^f  any  jjosition 
of  the  ghiehl,  so  that  no  miitter  how  htng  the  tube  it  is  not  allowerl  to 
enter  the  traeheii  exct^pt  to  the  neeessiiry  extent  in  any  given  ca.se. 
The  nmr^ins  of  the  wire  are  so  ronnded  that  there  is  as  litth^  dan|rer 
of  irritating  the  tnn-heu  as  with  Konig's  nimlet,  and  any  danger  of  this 
sort  may  he  avoith-d  by  eoveritig  with  rnhher  tissne.  The  }ieen]iar 
construetion  of  this  tnbe  (Fig.  84)  alhnvs  of  lengthming  and  shortening 
and  has  gn-at  lateral  mobility,  which  is  an  advantage  in  eases  of  tight 
stenosis  w  Ik  r(*  the  stricture  tends  to  close  down  tightly  on  the  lower 
end  of  the  tube. 
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Aceideuta  during  the  ojwratuin  may  be  the  result  of  tfK^hnical  errors, 
which  are  most  common,  of  court^c,  when  the  opi'nitor  becomes  eou- 
fuH^nL  iSjiiictimes  it  is  imt  the  surgeon,  but  the  cfnulitifuis  presented  by 
the  dise4i.se  tliat  are  respuusible.  The  earlier  patients  witli  stenoses  are 
<ipcratcd  upon,  the  more  these  dangers  during  the  operation  will  ilis- 
a  PI  war. 

The  danger  uf  hemorrhage  and  how  to  nieet  the  same  lm\'e  l)een 
mentioned. 

In  urgent  eases,  when  tltere  is  no  time  to  check  the  bleeding  with 
clamps,  it  is  justifiable  to  attempt  to  prevent  the  entrance  of  blood  by 
compressing  the  traeheii  against  the  eanula.  Tlie  pntient  should  be 
raiM^l  at  t!ie  same  time  so  as  to  allow  the  bhxxl  to  tlow  freely  tW>m  the 
wound.  The  author  has  ue%^er  been  obliged  to  make  use  of  this 
metfitHl.  Tlie  hemorrhage  from  the  wound  is,  geuendly  speaking, 
slight,  providing  it  di:>es  not  come  from  the  erieuthyruid  artery. 

A>phyxia  may  f)ecur  during  the  operatiou  as  the  Hnal  result  of  pn>- 
Innged  stenosis,  or  it  may  arise  suddenly,  due  to  eomjilete  oeelnsion  <»f 
the  larynx  or  as  the  result  of  eareless  use  of  ana^theties.  This  de- 
niaTals  rapid  ending  of  the  operation  and  artificial  n^pimtiim  or  Konig'.s 
cardiac  massage.  The  r>peration  itself  may  result  in  asphyxia  on 
ace<>nnt  of  U»t  gvent  extension  of  the  be4id  or  kiidving  of  the  trachea, 
due  to  t4>o  gre^it  traction  upon  the  h(M>ks.  As  so<in  us  the  cause  is 
recognized  the  indications  will  l>e  evident. 

Separation  of  the  mucous  membnme,  described  by  Pitha,  is  of 
little  praetieal  imp*»rtauee.  Frovidc^l  the  tniciiea  has  been  fixtnl  by 
means  uf  hooks,  as  reenmmeiule<l  abiive,  the  knife  may  be  introduced 
so  accurately  tluit  there  is  little  chance  of  sepaniting  the  mucous  mem- 
brane or  perforating  the  |>t>sterior  wall  of  the  trachea  or  fcsophagus. 
Plugging  by  mend>ranes  i.s  of  greater  impirtance,  These  are  sometimes 
separat<*<l  with  the  knife  or  pushixl  together  by  the  auada.  lu  castas  of 
perichonilritis  the  canula  has  been  intmdncwl  Iwueatli  a  mucous  mem- 
brane elevated  by  pus.  These  aecideiits  will  be  avoided  if  one  is  not 
in  too  great  a  hnrry  to  intrmluce  the  eanula. 

The  after-treatment  i\i'  children  tbiit  liavc^  bt^.'n  tracheotomized  during 
diphtheria  demands  the  greatest  judgjnent  tai  the  part  of  the  physician 
and  the  gre^itest  care  and  sacrifice  on  the  f>art  of  nurses.  The  fate  of  a 
child  that  lias  barely  bee u  saved  from  death  from  suffiK*ation  will  defK^nd 
to  a  large  degree  ujwn  these  faetfirs  as  well  as  upon  a  twhnically  correct 
operation.  The  breathing  M'  the  child  s!iould  l>e  watehcil  continually 
day  and  night.  Whenever  it  dtx-s  not  seem  to  be  quite  free,  the  ctiuse 
must  be  found  and  removed.  It  is  of  primary  importance  to  avoid 
plugging  of  the  canula.  This  is  prothiced  not  so  mueh  by  detached 
portions  of  membrane  as  by  the  abundant  seeretton,  which  drie**  to 
tough,  glue-like  cnists  due  to  contact  with  tlie  external  air.  This  con- 
dition especially  demantls  the  use  of  a  double  canula  in  cases  of  trache- 
otomy during  dij)bthcria.  Any  accumulation  of  mucus  must  be  removed 
immtKliately  by  taking  out  and  thoroughly  denning  the  inner  tube,  Tliis 
may  be  done  best  by  means  of  a  wet  piece  of  gauze,  a  corner  of  which 
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is  pushed  tbrougfa  the  tabe  with  a  beot  probe.  Even  when  liie  inner 
tube  is  kept  dean  plugging  may  occur,  because  a  diaphragm-like  cmst 
may  develop  across  the  c^Mning  of  the  outer  tube  just  wliere  liie  inner 
tube  stops.  The  lumen  of  this  becomes  smaller  and  smaller.  This 
incrustation,  due  to  secretion,  is  observed  in  other  conditions  besideB 
diphtheria.  When  the  breathing  is  not  free^  even  after  removal  of  the 
inner  canula,  the  outer  canula  must  also  be  removed. 

Moist  air  is  a  valuable  means  of  preventing  drying  of  the  seeretion. 
A  steam  spray  is  placed  about  three  to  ftye  feet  fixwi  the  bed  of  the 
child,  and  the  current  directed  toward  the  region  of  the  neck.  The  bed 
should  be  protected  by  waterproof  material.  Various  aqueous  scdntioiis 
(salty  glycerin,  lime)  have  been  recommended  for  vaporiaing^  the  object 
being  to  have  a  direct  solvent  action  upon  the  secretions  of  the  mooooB 
membrane.  The  chief  effect^  however,  is  probably  due  to  the  water. 
Steam  heating  may  be  made  use  of  by  fixing  a  stop-oock  so  that  the 
steam  is  allowed  to  enter  the  room  or  by  connecting  a  fsgmj  apperatns 
with  a  radiator,  as  recommended  by  Ba^nsky.  The  author  has  alwmyn 
been  satisfied  with  the  results  of  the  steam  spray,  and  has  never  fl^t 
obliged  to  use  the  various  medicinal  agents  in  solution,  as  fieqooitly 
recommended. 

Whenever  the  obstruction  to  respiration,  such  as  mucous  croatB  or 
a  tab  of  membrane,  is  situated  below  the  canula,  an  attempt  should  be 
made  to  remove  the  obstruction  by  means  of  a  catheter  or  Boser^a  wive 
rings.  Some  authors  believe,  relying  upon  H&ter  as  an  anthorityy  that 
even  in  descending  croup  energetic  use  of  aspiration  may  reeolt  in 
saving  life.  The  author  shares  Konig^s  opinion  that  the  beneficial 
results  are  as  a  rule  only  temporary.  Peihaps  the  use  of  aenun 
renders  the  prognosis  in  these  desperate  cases  more  fitvorable  by  limits 
ing  the  new  formation  of  membranes.  The  antiior  does  not  believe  it 
justifiable  in  any  case  to  irritate  without  necessity  an  alree^  inflamed 
trachea  with  an  aspirating  catheter  or  any  other  instrument. 

It  is  best  to  avoid  changing  the  cannla  during  tiie  first  few  daya 
afler  operation,  and  wait  until  a  distinct  tract  has  been  formed  in  the 
wound.  If  unavoidable  for  some  of  the  reasons  already  given,  or 
becjiuse  the  canula  does  not  seem  to  fit,  it  should  be  done  with  cer- 
tain precautions.  The  position  of  the  child  should  be  as  at  the  time 
of  the  operation,  and  the  edges  of  the  trachea  should  be  held  with 
hooks.  Provided  intratracheal  interference  is  not  necessary,  it  is  well 
to  introduce  the  second  canula  without  further  delay.  The  reconmien- 
dation  made  by  various  authors  to  use  a  suitable  elastic  catheter  as  a 
guide  and  pass  tlie  canula  over  this,  is  excellent.  In  the  later  stages, 
when  a  firm  granulating  sinus  is  present,  precautions  of  this  sort  vnaij 
Ik?  unnecessary.  One  should  avoid  removing  the  canula  for  any 
length  of  time  on  account  of  the  tendency  of  the  tracheal  i^idl  to 
contract.  Even  a  few  moments  may  be  sufficient  to  render  difficult 
intnuluction  of  the  size  previously  removed.  Final  removal  of  the 
ciiniila  (docnnulemcnt)  should  be  (lerformcd  when  a  free  passage  of 
air  til  rough  the  larynx  is  established.     Owing  to  the  use  of  senmii; 
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it  is  at  present  pos.sible  to  attempt  removal  of  a  canula  usually  on  tl»e 
third  day. 

Trousseau  claiuis  that  from  the  sixth  to  the  tenth  day  is  the  average 
period*  Kappeler  wa*i  jiUle  to  remove  the  canidu  within  six  days  in  70 
of  108  (^ses,  and  8*>  times  within  one  week.  Fischer  intnxlueeit  the 
convalescent  tube  in  50  per  cent,  of  1000  tmeheotomies  during  the 
first  week,  and  was  able  to  leave  the  tube  out  within  the  next  three 
days  in  42  per  cent,  of  the  ca.H?s.  In  ol  per  cent,  of  Ills  C4ise.s  he 
was  able  to  remove  tiie  tube  during^  tlie  first  week.  In  ttie  Chil- 
dren's Hospital  at  Basle,  aceordin*^  ti>  Fecr,  the  ctinnki  was  removed 
between  the  fifth  and  tenth  day.  Kohl  has  made  an  extensive  collec- 
tion of  statistii's  fix)m  the  older  literature  Iteiirjtjg  upon  the  removal  of 
the  eanula.  The  length  of  time  that  it  is  necfSsaiT  to  wear  a  tnbe 
has  lH»en  shortemHl  sexeral  days  by  the  serum  treatment  (Kronlein 
remove*!  the  tulte  usually  on  the  third  or  fifth  day). 

The  eanida  can  Ijc  removed  in  various  ways.  First  of  all  (about 
the  third  day),  oiic  shouhl  endeavor  to  find  out  l>y  sti^pping  up  the 
end  of  the  eanula  whether  air  can  pass  through  the  larynx.  \Vhen 
this  is  the  case,  the  tube  may  Ix^  remr>vetL  If  the  breathing  is  free 
when  the  wound  is  held  closed,  an  attempt  may  be  made  simply  to 
remove  the  eanula  and  watch  the  child  the  entire  day.  A  thin  canula, 
an  after-treatment  tube,  should  always  lie  ready,  so  that  it  can  be 
iutnMluctHl  at  any  numient. 

Caiiulas  witlx  lateral  openings  (silver,  hard  rubljcr)  are  reeoramended 
during  eouvaleseence,  Ijeeause  the  inner  tube  can  be  removed  and 
the  opening  of  the  outer  one  stopjied  with 
a  cork.  The  tulje  is  permanently  removed 
when  the  child  can  sleep  quietly  for  an  en- 
tire night  with  a  plugged  canula.  In  v. 
Bmns'  clinic  a  thtn  convalescent  tube  (4 
mm.  in  diameter)  (Fig.  Ho)  has  been  used 
for  many  years.  The  inner  tulje  is  not 
pervious  and  reaches  somewhat  beyond 
the  outer  one.  This  allows  the  air  to 
pass  without  difficulty,  and  sliould  sudden 
interference  with  respiration  take  place,  it 
acts  as  a  safety-valve  because  the  nurse 
need    only    to     remove    the    inner    tnl>e. 

After  removal  of  the  canula  the  wound  usually  closes  within  a  few 
days.  While  the  canula  is  in  place,  it  is  well  to  smear  the  surround- 
ings with  lanolin  or  zinc  salve,  so  as  to  prevent  eczema  and  erosion  of 
the  skin  by  secretions.  The  pntgi-ess  of  the  after-treatment  above 
described  undergoes  certain  mwlificiition,  of  course,  deix'ndent  on  the 
indications  for  tracheotomy.  Generally  speaking,  one  may  siifely  say 
that  the  after-treatment  uf  traclieotorny  as  such  is  much  more  simple 
than  when  done  fiecause  of  diphtiierja  ;  for  instance,  if  a  foreign  btjdy 
has  been  removed  or  a  preliminary  tracheotomy  performed,  it  may  at 
times  be  justifiable  not  to  use  any  tube  at  all.     In  cases  of  tliis   sort 
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**c  rr"  cirri-r':*:-:  :•    ^iTurv  :i:»:  rrai.-fi«a  imm^diatelv  a?>  well 

irjJuao?  -     Tj.tr  i::rri«-r  ha:?  p^rnKmailv  done 

Ki::-d^i  » :ih  -iie  rv^ult- :  whena^  in  diphtheria 

C'ltrniiiT*:    r  rrjL'.'irLtr.     Tht  iu*.*r«  i.ir   Itjss  cumber- 

:•  »:::Li:  :r.r:  ^17  oilTi  l-^  .].  c^r   away  with,  provided 

rjj..     A  -::i:i.-  zi-  _-t  ^a'iz*-  i«iti  ia  iT»>nt  ot"  the  canula 

:  »ri^«-.'r,:  :  r  Cr:-j::oE.  :••  :h»-  eiiuo.>us  membRine  and 

i:  'iirv  :  ■'■  l:^.:  -viTh  :ii*r  airaii^t  «Ju>c. 

L'n:-   :  .riii^^ii-.ilr-orCi^r  lin.i  the  stit^indaiy  ressulL-^ 

■^...  :♦-  ^  ::-:virr:^i    cilv  ir.  rvlarivn  to  their  connection 

•c  .i-  :l  ■*^;:«^.  •■r  l^^.tiu-r*:  ihty  have  given  rise  to  sionie 

r  l«;il  ;r  o>r   ■:  Lra.irc. 

.  !  ::>.  ..*•:. u-.'.::v>  :i^-u-  n:ay  develop,  because  the 
t'a:: ;';:'.  :.:l-  ^»i:  i*"!  •  --  -"  --'  'ri^.:*M.  Thi-  .^cvurs  most  often  in 
tm.  :.»'t.'r..y  [iiur.-  7.  '*:.-.:.  ::>.  ^r-  "-Lir^  rWcV.::-;:  rvDders  the  canula 
t.-i-  -:.-'7t  --r  \*L-.  •>-  ::.t  '.:i::rr  -.v^^  r.i:Ltr  jLv-rt  ;i:  drst.  It  L<  evident 
tiui:  tVr. II  :i  ?::i:»i':.-  .-.l::-.I:i  ::'  :::-.pr  r»r:y  :-L?:^n^d  mav  become  dis- 
1.n1-»,1  l.y  :i:i  ;i:::iv.'k  .  :*  o  1:;^':.::::^.  Ldr*.I-<-  ohaDjinng:  ot"  the  canula 
:ifi-i.|t:u;i[  !>!::■  viil  .:'  ::.-.  rx:rr:-;il  ..ta::;:!^  ly  ni:nfe>,  ^r  removal  of  the 
i*;iimi;i  by  th-  }«■::':::*.  -:.-r.!ii  ":•.  :::■►  r.:i. ■n«r».l  as  '.^use*  of  emphvsema. 
An  :htUKiit  "I  ti.i-  >r:  r.:ay  Irud  :••  'it-arh  rn.m  suti<x:ation.  provided 
iinriit-Iiato  akl  ir-  n-:  ohtai::ei.l.  even  wi:h«..at  the  development  of 
eniphy-t'iiia. 

The  anth«r  rt-e-.ilU  a  oa-n?  in  which  a  ven"  exten^five  emphysema 
wii-  prHlui>Hl,  cXM'.iliuj  -vrr  rhe  htftui.  the  nivk.  and  the  upper  |K>rtion 
oi'  the  «h»st.  witiiiri  a  iVw  n'-.-nieut?  alter  a  oaniila  had  been  displaced 
l»y  a  vinleiit  attack  i-i'  0'ii::hi:i^.  Tht-  child  wai?  ?aved  by  a  verv 
.-li::hi  niaririn.  I'-r  nintr^^iiiciion  of  the  tulie  \i-as  extiemely  difficult. 
N.Mmrmn  t-ain*!  that  » ir.physrma  ikveloix-*!  i>  times  in  764  ca^es  ;  4 
fi":n  th»-  Iniv^  an.l  •"'  tp'ni  the  w».iin»i.  Whi-n  a  firm  jrrsmulating  sinus 
ha-  ri.rni^^I.  tht-n.-  nottl  Iv  little  I«tr  "1  t-niphy-fnui. 

I»ijilirii'ria  "i'  thr  Wium-l  ami  it-  ri.-iilt-  havt-  U\*n  considered. 

Til' Tf'  may  h»-  cxt.  :i-ivo  n»-»Ti'>i>  ft'  i-anila^'o  even  when  there  is  no 

<li|»lirli»-rla   ">f  tiit-   \v..!:nil.  .iiu-   ti^   >u|>j«unitinir   pn>oes^es   in   the   pre- 

iriifMil   ■•••nri«'«-tive   t:--ui\  f'-llvwcil  l»y  |HTii.-h'inilriti"i.     According   to 

•  :i'»-.   ill'     iTiO'-i-i   i-arrila;^!-  wlu-n  divideil    s*vnis 

!:;;il   T.'Tii-i-.      l*!i --;:n -ulivrs   pri^lueed  by  the 

:i'  rjT.  aii'l  iiiuy  1 :'  univf  >ii;niriv.':inee.      Roger 

:•-  1."'.  x\:n'-<  in  •i."J  •■it.-iiitifii. — /.  ».,  20  |)er  cent.  ; 

•_'  «:t-. .  '..  !•'.  |M  r  .-.tit.:  I^iiir.  14  times  in 

!'*'.«  :i'!?'i}.>:- -  !»•  ;:"-.r:ii«-il  in  tIii-  l*:;tii"l":::r;il  In-titutc  at  Giessen — 7.4 
\nt  '■•■iiT.  :  :i!i<l  K:.-i-lni:Mi:i.  in  H:ill»*.  i!"t  tirin-  in  lo4  autopsies.  The 
ij-ii:il  -'rif  'if  j»ri->iin-iil'-'  !'-  i-iirn-j)"ri"l-  !■•  tin-  plart-  where  the  lower 
iiiai'L'iM  ••:"  til.-  <:«iiiila  pn --«•-  aL'^aiii.-r  till'  antt-riiH-  wall  of  the  trachea. 
I'll.  ;-  '-t'  til'-  p'.-ti-ri'.r  wrjjl  an-  nii»r»-  intrt'inirnt.  and  nrv  produced 
|>y  r.r'—MP-  ot"  til*-  c'.iivi-xiiy  nt"  tin-  tiiln-.  Thry  s<vm  to  l)e  more 
riMiir;j'.ri  'A  Inn  '-.jniil:!-  \\\\\\  latv-ral  KpfninL's  an*  uxtl,  especially  when 
ill'-    v.  iinl'i\\    pa'rljr-    .-ulli«i«iiily  tlir   back,  as  expLiined   by  Kohl,  to 
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allow  the  iiiflametl  and  knisened  mucous  Diembrane  to  enter.     Faulty 

ccttiritruetioii  of  eaimks,  :iiid,  above  all,  a  di.sprnportion  between  the 
curve  of  the  {'aiiula  or  its  leiigtli  and  the  auiituDiieal  eoiulttions  of  the 
traehea  atid  soft  parts,  as  shown  eouelusively  by  Trendelenburg^  is  very 
a[it  to  result  in  ulcers.  The  appearance  of  an  nleer  is  made  manifest 
eiinieally  by  the  jx-^currenee  of  pain  in  the  suprasternal  n<itehj  iever^ 
and  expectoration  of  ninens  streidvcd  with  blood.  Tlie  htwer  end  of 
the  e^uiula  is  bhiml-st;iiuetl,  or,  [trnviilfd  the  uhvr  lias  l>een  present  fttr 
some  time,  there  may  Ix;  a  blaek  discohtratiou  due  to  silver  sulphide* 
Market!  swellintr  of  the  nmrtjjius  of  the  nleer  iiehnv  the  eannla  may 
i-ause  o!>st ruction  to  rt^piratiun.  The  fatal  si^^oudary  conditions  will 
lie  eonsi<lerefl  later. 

If  the  al)ove-m(.'utioned  symptoms  indicate  to  the  surgeon  that  he 
has  erretl,  it  will  usually  be  sufticieut  to  use  a  somewhat  shorter  tube; 
if  this  dtw^s  not  render  breiithiiig  sufficiently  fret*,  au  attempt  should 
be  made  ttt  use  a  sttmewhat  lon^T  tube  with  a  straight  terminal  ]Htr- 
tiou.  (Durham,  (rersuny.)  S^nnetimes  it  is  well  ti>  try  to  pnss  the 
seat  of  obstruetion  with  a  flexible  eiiuula,  or  in  an  emergency  employ 
a  soft-rubl)er  tube  c>r  a  pieee  of  catheter.  These  remarks  apply  to  the 
nire  easels  of  deep-si-ated  diphtheritic  ulceratiims  of  the  trachea,  (Pas- 
sasant.) 

Ilemorrhatje  may  occur  fpiite  early  after  (vperation.  Kotn'^  reports 
a  ease  in  which  a  child  suecumbeil  to  hemorrhage  due  to  division  of  a 
transverse  vein  eighteen  hours  after  operation  ;  and  Kermauner  men- 
tions a  similar  ease  in  whielj  de;ith  nceurrwl  ihi  the  fourth  day.  During 
eonvaleseenee  it  is  not  uncommon  to  have  blood  mixetl  \vith  the  ex^x'c- 
trtnitiim  (Jenny,  25  j>er  cent,  of  all  c^ses  from  the  tiiinl  ilay  on).  This 
is  line  either  to  ulcers  or  in  some  way  to  separation  of  fliphtheritic 
membranes  in  the  trachea.  Hemorrhage  may  be  caused  liy  injury  to 
gninnlations  while  changing  the  c^nnila  nr  too  energetic  methods  of 
a-^piration.  As  a  rule,  there  is  nt^  direct  danger  asscR-iatwl  with  these 
slight  hemorrhages.  Sometimes,  however,  they  are  the  forerunners 
of  severe  or  even  fatal  bleeding,  due  to  opening  of  some  larger  vessels, 
%vlncli  is  nf>t  so  iufretjuent  tin  accident  as  is  cftmmonly  bclievtHl. 

Kieuzcr  has  recently  collected  22  cases  of  death  ihie  to  hemorrhage 
after  trachtHitomVj  5  of  which  were  in  the  clinic  at  Bonn;  Hi  other 
cases  were  found  in  literature,  repijrted  by  Guerssiut,  \Vi»od,  Bruus, 
Wilks,  Zim  merlin  (3  cases),  Lucas  ('^  wises),  May  lard,  Jenny,  Lahr, 
Heeker,  antl  Kefmauner.  Two  additional  4'ases  have  been  rc|ioi*ted 
in  V,  Bruns'  clinic.  Of  30  cases  in  which  tlie  souive  of  hemor- 
rhage was  given,  28  were  traced  to  the  innominate  vein,  2  to  the 
right  carotid,  and  1  each  to  the  sujierior  thymid,  the  left  intmrainate, 
the  right  jugular,  and  the  left  jtigular.  The  vast  majority  of  iatal 
heniurrbages  were  in  «ises  of  tracheittomy  inlerior.  Tlu^  intumiinate 
vein  has  been  ojienctl  only  twice  in  tmelietttomy  sn[>crior  (Krcuzer, 
Ijnhr),  and  once  in  critu>tniehe<>tomy  (Venieuil}.  Hemorrhage  fmm 
the  suprior  thyroid  vessels  is,  of  course,  associate<l  with  tracheotomy 
supcrim'.     It  is  rare  to  have  hemorrhage  from  ulcers  on  the  posterior 
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tnit'liwil  wall.  As  Cut  a.s  the  time  is  (mhiv^^i'iuhI,  fatal  lieiiioiTliag<?8  apart 
frtmi  jtriniar}'^  bennirrlia^en  have  btvu  ubservtil  I'rctm  the  thinl  day  to 
months  after  operatuiii.  Several  times  tliey  occurretl  after  the  eaiuila 
had  beeo  |x*rmaueully  removed. 

1.  Erasion  of  vessels  by  diphtberitie  or  >!U]ipiimtive  processes. 
Exeeptiotmlly  peHoration  has  Iveeii  olisrrved  williout  appaR»nt  infection 
of  the  woimd.  This  is  es|>eeially  tn  be  iWiXKl  when  the  artery  is  in  tlie 
gratiulatiug'  region  o£  tbe  wound,  or  exposed  at  the  time  of  operation, 
or  has  l>een  injured  in  some  way. 

2.  Partial  neerfisis  oi"  t\w  wall  prodnwHj  iiy  pres>;nre.  This  condi- 
tion, aeeording  to  the  observations  at  hantl,  is  stitl  more  eounnon, 
altliough,  oi'  eoursve,  U^tli  conditions  may  In-  present  at  the  same  time, 
Onlinarily  there  develops  a  direet  cfimmunieatJon  Iwtween  tJie  trachea 
and  tbe  bimeri  of  the  vessel  over  the  area  eom^iM)nding  to  the  lower 
end  of  the  tulK%  whieb  in  traeheotoniy  inferior  i»fteu  presses  against 
the  anterior  wall  at  the  level  of  the  innominate  vein.  IVrfortitions  of 
the  innominate  veins  for  this  reaiii<m  are  seateil  along  its  amvexity, 
and  usnally  in  the  jwisterior  wall. 

^\lleneve^  one  of  tlie  larger  tnniks  is  o]>ened,  death  nsiudly  takes 
plaee  within  a  lew  moments,  whereas  hemorrhage  from  the  small 
ve^ssels,  esjKi'iaJly  from  the  parenchyma  of  the  tliyroid  gland,  as 
observed  by  varions  antbors,  e^j>ecially  in  traehe^jtoniy  snperinr,  may 
be  checkcHl  by  styptic  packing  {ferric  chloritle,  cotton).  The  ti'eatment 
U}  \k'  pnivued  is  iodieatetl  in  tbe  above  description.  One  is  jvowerless 
in  case  n£  hemorrhage  from  tbe  large  vessels,  so  that  tbe  nei*essity  of 
observing  pro]>hylactic  measures  IxH'omes  so  much  the  nmre  urgent. 
An  effort  must  be  made  to  avoid  dipbthena  of  the  wound,  ulcers,  etc,, 
and  to  change  tlie  canula  immetliatcly  should  symjitoms  arise  which 
lead  one  to  susp^n-t  tbe  development  of  an  ulcer. 

Although  i'atal  beiuorrhages  are  so  rare  that  many  siirgiims  ■who 
have  perfornuHl  a  large  number  of  tracheotomies  have  not  had  any  fier- 
sonal  experience,  the  same  does  not  ajtply  to  a  series  of  local  changes 
which  have  in  common  tliat  they  rotaril  the  removal  of  the  canula,  or 
may  render  this  imjwissilfle  for  tbe  time.  This  may  be  the  case  even 
after  recovery  i'rom  tbe  disease  which  rendered  the  o]>eratiou  necessary 
(diphtbena  as  a  rnle).  The  conditions  that  render  n-moval  of  the 
canula  diffieult  li:ive  been  stnilif^l  hy  Kohl.  He  mentions  tbe  follow- 
ing causes,  liustMl  upon  bis  personal  observation  and  careful  considera- 
tion of  tbe  litemture  :  1,  diphtheria  with  protnietetl  course;  2,  ix*ciir- 
rent  di(ilitberia  ;  ri,  clu>rditis  inferior ;  4,  the  formation  of  granulonia ; 
5,  kinks  in  tbe  traebea,  changes  in  shape  in  tbe  hmnx  and  trachea, 
causid  l*y  intcrlerence  aiul  tbe  wmnla  ;  6,  a  relaxed  condition  of  the 
antcri<tr  tracheal  wall  ;  7,  stenosis  from  compression  ;  8,  stenoses  from 
flairs  ;  9,  paralysis  of  the  larynx  ;  H),  habit*}mresis  ;  11,  fear  t*f  remov- 
ing the  caiuda  ;  and  12,  spasm  of  the  glottis.  Only  those  |>roccsses 
which  are  important  on  account  of  their  freipient  (K-cnrrcnee  will  be 
considen^d. 

Of  tbe  causes  that  render  removal  of  the  canula  impossible,  stt^nosis 
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from  graiuilation'tissue  is  by  far  the  most  common  and  of  the  greatest 
interest.  Xiimerotis  cases  are  re|H>rtecl  in  literature  (Knlil  and  Schnei- 
der, the  latter  1Ij4  eases),  altlioiigh  the  niioiber  is  siiiall  eompared  with 
the  nurnher  ttf  traeheotuniie?;.  The  treqiuijey  tif  graiiiilnma  varies 
CLiusideraljly  iu  the  ditlereut  statistics  oii  trdeheot4imy  (of  65U  trueiie- 
otomies  in  v.  Bergmann's  clinic,  there  was  not  a  single  case  due  to 
grannhtma,  aeeuixliti^  to  v.  Bramann),  Kronlciti  reprtrted  1  ease  in 
5l>4  traeheotoinies ;  wheretts  FetT  rejKirts  22  eases  in  tMMi  tniehaitoinies 
at  the  Chihh'en's  Ilnspital  in  Basle ;  and  Kr>hl  rie|K>rt.s  20  i-ases  td' 
gteuosis  due  to  granulatinns  which  (iocnrred  between  lH7o  and  1HH4 
after  tracheotomy  at  the  Children's  Hospital  in  Ziirieh.  * 

OvergroNvth  of  granulations  takes  |>Iaee  alung  the  tracheal  iiieisiun, 
and  usually  in  the  region  of  the  npiJcr  angle.  It  is  much  more  uneum- 
mon  at  the  inferior  angle  or  aroun*!  the  entire  eireitmferenee  of  the 
woutid.  Granulations  situati»d  at  some  distanee  from  tlie  litie  of  in- 
cision are  found  «Hily  in  the  larynx.  They  are  sonietime^s  due  to  an 
ulcer  c»pjM!site  the  lower  end — i.  t:^  the  etmvexity  of  the  eauuln.  The 
granulations  huve,  as  a  rule,  a  hrfutd  base  at  tirst.  Alter  a  varialile 
time  they  become  more  and  more  polyjw>id  by  progressive  diminution 
in  the  size  of  the  pctUmcle.  This  condition  was  at  first  sn}jjR)se<3  by 
KiK-h  to  he  clue  to  the  suction  of  as[>iration. 

(iratudations  liave  been  observtxl  as  early  as  the  lifth  day.  As  a 
mle,  the  imiiossibility  of  removing  the  Ciinnla  pcrmjiuently  discloses 
tliese  gnirmlation  polyps.  The  eases  are  very  nnnsual  in  which  days 
or  wwks  may  tiave  passed  alter  removal  of  a  caniihu  even  when  the 
external  wound  has  closctl,  before  respiration  is  interfered  with.  These 
are  si>-«dled  sc^jr-gramitomata.  'ilie  latter  were  pnthably  always  pres<*iit 
to  a  slight  dt^ree  at  the  time  the  tube  was  reiuovcdj  but  so  small  that 
they  produced  no  symptoms.  They  slowly  develop  and  l>ecome  swollen, 
due  to  coutraeticm  of  sear-tissue  an nnid  their  l>ase  (Trendelenburg)  and 
Ijccause  of  the  negative  inspiratory  pressure. 

Kolil,  with  CarnY',  \*olker»  and  Passavant,  makes  so-eidknl  dead 
spaces  in  the  angle  of  the  wound  responsible  where  the  pressure  is 
slight.  The  development  of  these  spaces  is  favored  by  incisions  in 
the  tmcheji  tliat  are  toi)  large.  Pauly  cLn'nis  that  the  in'itatiou  of 
a  caniila  left  in  jilace  too  long  is  responsible.  Canulas  with  open- 
ings have  lieen  couderamul  by  'JVvusseau  as  useless  anil  dangerous. 
It  is  reasonable  to  suppose  that  a  window  which  extends  around  too 
far  in  frfiut  will  irritate  the  margins  of  the  wound,  whereas  one  that 
extends  too  far  backward  will  Irritati-  the  pisterior  walk  A  tuft  of 
gnmulat ion-tissue  has  been  rcjH'ate*lly  obscrvetl  to  grow  into  the  o|>eu- 
ing.  (Trendelenbnrg.)  Many  authors  have  brought  tlie  methcKl  of 
0|>eR»ti{m  in  relation  to  the  development  of  granuloma  l>y  claiming  that 
the  teutlency  to  the  formatitm  of  sueli  gn»\vtlis  is  inen*:isetl  the  tiean*r 
the  tniclieotomy-wtamd  is  to  the  voc^d  cords.  The  jihysiologieal  con- 
striction of  the  trat*liea  alnive  the  cricoid  cartiUige  nm\  the  loose  attach- 
ment of  the  laryngeal  mucous  membrane  have  been  considered  to  favor 
these  grannlomat'i.    It  is  a  tact  that  the  vast  majority  of  cases  of  stenosis 
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duo  t«»  jrniniilari.m-ti.-.-ntr  are  i»hp*rv»iil  where  the  inosMiva 

alxtvt'  th»-  i-rliiiiii.-  -.t"  ch*-  th_vp)i*l  :;Liii*l.  alchixi^fh  they  have  aL=*:-  i«e« 

ohstTVf*!   in  tnulitrt.tMmy  inrV-riur. 

Dt*  the  ra.-^-  ivpi.rtr^l  by  Kr»hl.  »^ri«^'tTai'he«it«»my  waa?.  perf -cin-EO    3  7 

tinu*>  :  tnu-h»^'t«'iiiy  -ufMriKr.  i!^  time;-:  an*l  tra*.'he«»&Miy  m&rri.-r.  3i' 
tiiiK'-.  <  )t'  th»'  "J'J  i-:i.-»-  > .r  vrninu'.' -frui  refii-rtt^l  by  Ft^er.  cni;t.>tnelK*:<c«:<c!3v 
wa-  |HTiiinmil  in  nil  f-X'-»-pt  J  in  which  thr  zri'Wth  was  »ine  ^:.  {i-rikv^v 
in»iM  thf  I"'\vi.r  *n*\  "t  rh»-  •'anula.  Five  «'a.-*-s  *>{  ^teii«:>{?is»  ni!iEE.s>:^>«i 
l»y  .Ii"iiny  «Ni-iirn-il  in  ^4  •ni.-e*  **{  trui.nirt.iti»Qiy  -uperi'«r  cfaac  Ro-ve^^ 
{:\  friiHitnioht.i.ttomit-?"!.  wh»-r»-a.-  in  ^A  t-a^e*  ••t*  tnu.4ie»>c»>fny  mienM' 
i\Ht»vorv  ua*  iin«li-tiirUtL  The  fai.-t  that  trai-heiC«>niy  LDier>?c  i*  m 
iniu'h  Hirer  «>j>-nitiiin  il«»-  n«»t  rxpUiin  why  the  »tati:^tic^  •.•t"  tnftcbe- 
ottMuy  interiMr  *h"W  -*.  r^w  i-u^-  '-r'  -ten-'-i-..  The  result*  >:4~«uQcd 
at  the  h«»?.j»iral  in  Fritilrii-h-luiin  are  hit»rr».->tir.'^  in  this-  ojiiiieet>:<D. 
Of  *Js*J  tni>e>  «»i'  tnii-h»ijti»riiy  iiir»-r!-r,  1  f»-r  <vnt.  wei>'  di:«efaEmscd  with 
a  eannla  ;  anil  «»i'  I'l-J  |fati»-nt-  w::h  trafh»r*>i«.'my  su{ierxt>r,  &  per  c«-ni. 
wt»ri'  a  tuU-  when  tli:-«-har}jMl. 

I)y^pnii-:i  i-  lUr  fUif-t  -ynipt'-m  ••:'  ^niDnli>nix  Thi*  may  develop 
either  ininutliately  :itt*-r  nni^vai  •■!' th*-  tuU.-  i-r  in  the  o'iar«e of  sc-vend 
houis,  when  th«-  ti?.tnla  U^in*  t««  eli>-e  and  the  ^rranulatic»?  swell  in 
the  way  <h>>rrilMii.  Th**  ily-.pn«i-a  may  int.rta?*  suddenly,  doe  lo  ex- 
eiteineni  or  |>hy-i<-:il  «'.\»'rtii«n.  Thi-  U  pnthahly  owing  to  increa*^ 
lil(MHl-|>n'S:*nre  and  rc^pinitifn.  The  ^^ndition  may  be  intensified  br 
lyinir  on  the  hni'k.  Ii«i':iu.'«<'  the  l*»I>'p  in  thi-  pi»<ition  may  touch  the 
|Nt>teri<>r  wall  or  t'all  a^ain^t  the  ^^lutti-*.  Acute  ^uffxation  has  been 
H'jK'atedly  nlwrvMl  in  fiiiuit-^-tii^n  with  renn.iving  the  cannby  either 
iinnu^liately  «»r  atirr  the  wnund  had  h(':dc'd. 

The  diairn<»-i>  i*  «-tal»ii-lMi!  by  IarAngt»>ciipic  examination  or  by 
^r.i^pin^  the  growth  thrnn^h  the  dilated  ri>tula  by  means  of  special 
in^trninent> — tbnt]»-  and  win*  !<•••]».  In  this  way  the  seat  of  origin 
ran  iVt^inently  Im- dctrnninttl.  Aeenrdiiii;  ti>  Tnndelon burg,  the canula 
iiiav  be  made  »>;<■  nj"  a-  a  diajrnnrtir  aid.  f-?»|Xfially  in  cases  in  which 
ilv«|»nn«a  «K'enrs  ininiMliat«'ly.  (intnnl<>niata  at  the  upper  angle  of  the 
wniiiid  rvndi'r  brcatliini;  thnaiirh  a  plu^'L'e«I  tene>tRiteil  canula  im|.x)s- 
*ibli-  :  -Mmetime*  tiny  iii;iy  Im-  L'r:i*|ie<l  thninuh  this  lateral  opening. 
(ii;>tiiiliiriiata  in  lU'-  l"'.\'r  •iid  "l"  rlit-  \v..iind  dn  n«»t  interfere  with 
bn.ilhiiiL:  -'•  I'-MiT  :i-  tli*  \  .-ir--  |>r«— -i^l  ri-jain-t  the  wall  by  the  eannla. 
OiiK  whiii  thr  tub«-  i-  -uiVn-i«-iitly  nni'.Viil  t«i  liK-rate  tliem  dt^s 
i\\  -|»ri'i-a  ' K'cur. 

Til'-  pp'L'^no-i'-  i-  :il\\ay-.  d<«»ibtt'ul  i'n  ar<-iinnt  of  the  prc-at  tendency 
tli:iT  •jniiiiilninata  li;iv«-  ii»  p«iir  and  lui-aiiM"  drath  fr«»ni  suAVKTsUion 
iii:iv  'M-nir  I'vni  :ittir  y«:ji'-.  Tlii-  ni:ikr-  tlif  jmtient  or  the  ])atient*s 
]»;iriiit-  tin;illy  (li-|».'iir  **{'  «i]Mnitif»n-  and   nndcrs  ]H'rnianeut   use  t»f  a 

<-:iiiu]a  m'fM'*-:irv.     <  )ii   li ilur  liand,  >]iitntan«'<»ns   enn>>  have  Iteen 

nb-irv.-.l  :ilt«  T  t«;iriML'^  nil'  nr  -hriiikini:  up  of  tin-  iH^hincle. 

Tin-  tnatnniit  i-  ilin-ri.d  «lii»'tly  towanl  prevrntini:  >tenosis.  It  is 
ruiiintmiMlid  :t-  a  prnpliylaiiii"  nica-nre,  drjM'ndinjr  u|»on  the  etiology', 
to  n-rnnvt'  the  eannla  a*  rarly  a-  |Hi>>ible,  at   a   time  wheu   there  is  no 
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abundance  of  gninulatiou-ti^i^iie  iti  the  wouikI  antl  before  the  traclical 
cjirtilage  has  not  in-st  its  flasticity.  The  iutiisiun  sboukl  be  of  proper 
length,  fenetftniteil  canulas  avoideil,  and  the  up|>er  section  of  the 
traehca,  especial ly  tin-  erientnicbea,  operated  njMin  as  little  a8  pissihle. 
The  statisties  show  that  all  of  these  siigge-stioiis  (hi  not  give  a  guarantee 
in  a  t^iv^en  case. 

The  trejitineiit  fias  to  remove  the  graiiulati<ius  and  then  to  prevent 
their  reeiiriH-nce.  The  former  h  usually  easy,  whereas  the  second  is 
dilfienlt.  In  the  majority  of  eases  the  grauulation.s  may  be  removed 
tbr*Migb  the  listula.  This  is  Ijest  done  with  a  shar[j  sjKwm  having  a  flex- 
ible handle,  or  with  a  small  double  eurette,  as  rei-omiuended  by  Killian. 
It  is  advisable  to  ojK^rate  with  the  head  low.  If  necessary,  the  lislula 
must  be  enlargeil  a  little  upward.  When  the  light  is  iusulfieient,  a 
small  eleetrie  bulb,  such  as  is  made  use  of  in  the  mouth  and  pharynx, 
may  be  of  aid.  A  simple  head-nrirror  may  l>e  stiiiieieut  in  an  emer- 
gency. 

In  a  ease  in  wliich  the  wf^nul  had  elose<l  Bf>rker  was  able  to  remove 
the  grannlatious  tlirough  the  rmmtli  by  the  aiil  <>f  a  silver  eatheter  with 
twn  u  indnws  on  the  t'onc^ive  si<le.  It  is  mueh  easier  and  jnst  a^s  effectivti 
t^J  make  use  of  the  Voltolini  sp<>nge,  as  recomraeuded  by  P.  v.  Bruns. 
This  raethotl  renders  tracheotomy  unnecessary  in  cases  of  scar-granu- 
loma,  but  is^  of  course,  only  t«  im  made  use  of  after  prejmrations  have 
been  inaile  for  tracheotomy. 

The  riHMirreace  of  granulations  sliould  be  prevented  if  possible  by 
cauterizing  the  sc*at  ot"  origin  with  zinc  i-hloride,  i-hromii:  aeitl,  or  i^ilver 
nitrate,  etc.,  or  with  the  thermneaiit<»ry  or  galvanocautCTv, 

Presuming  that  tli<^  irritation  frtmi  the  cannla  fav(irs  rtH^urrenee, 
Kuhl  has  advisi'd  to  shorten  (three  days)  as  nmch  as  [possible  the 
time  that  this  is  allowal  to  remain  in  place.  It  cannot  be  removtHl 
immidiatcly  except  in  rare  cases.  Korte  made  use  of  Dupnis' 
T-<'anula  with  success.  This  exerts  even  pressure  on  the  entire  liase 
of  the  granulation-tissue.  He  <'alls  attention  tt>  several  disadvantages, 
ench  as  the  difHculty  of  removal  and  int  rod  net  ion,  whieli  is  at  times 
only  possible  with  the  aid  of  a  blunt-pointed  bistoury  (danger  of 
asphyxia  fn^m  phigging  of  the  lumen).  Passavant  trie<l  to  (»vereome 
the  diffietdty  of  introduction  by  having  this  «uuda  in  three  parts. 
However,  the  disadvantage's  of  Diipuis*  instrument  and  the  irritation 
of  the  reintroduced  c.uiula  have  been  overcome  sucix'ssfully  by  Killian*s 
modification  of  0*Dwyer's  intubation,  which  constitutes  a  marked 
advance  in  the  treatment  of  gramilation  stenosis  and  other  conditions 
ill  which  removal  of  the  ciinula  is  <lelayed. 

The  old  scar  is  ofteiilimes  ciioseu  as  the  sent  fc)r  the  seeotid  tniehe- 
ot*imy.  The  author  nmnot  agree  t^j  this  without  reslrietifin.  Pro- 
vided the  o|>ening  is  made  lower  ihnvn,  this  would  have  the  advantiige 
at  least  that  the  scat  of  the  new  gn>wth,  already  dispos<Hl  to  the  for- 
mation of  gnmnlation-tissue,  is  not  snbjected  b>  irritiition  from  a 
canula.  Even  if  the  surgeon  is  obliged  to  make  use  of  tlie  seat  of 
first  operation,  after  the   suggestion   of  Hiiter,  fl^r   the  purpose  of  re- 
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moviiijtr  jt^RAvths,  the  wound   ran   ho   f!4>se<l   ra[)idly,  which,  of  course^ 
would  atijjjnieiit  the  fhiint'es  of  a  pi*rmiinent  cure. 

Conn«utHl  wiih  st^piiosis  from  ^T^nuhitioii-tissue,  other  organic  coii- 
stricti<mt<  of  the  ti-aclica  i<>!lovvtn^f  tr.icliitJtomy  arc  niueh  nioro  infre- 
(|Uciit,  A  kinking  oi  the  tracheal  wall  lias  l>ecn  oliservetl  to  take 
place  in  several   ways.      Kohl  distiii^nisht^  thix'c  varieties  : 

1.  Bulging  of  the  posterior  wall.  This  occurs  as  an  clnii^dted 
Bw^elliiig  int^j  the  lunieD  of  the  tulie,  according  to  Carrie,  particularly 
wlien  the  p<)sterior  [vortiim  ol*  tlie  wall  that  is  i*R'e  from  eaTlilaire  is 
vrry  hrnad.  It  is  due  to  ap])r(>xiiaatiiin  of  the  p<Jstenor  ends  of  the 
cartilage  secondiirily  to  the  >pn-ading  of  the  aiiitn'ior  jHirtion,  A  trans- 
verse fl'ld  in  the  posterior  wall  is  favorcHl,  according  to  Passa\  ant,  liy  a 
C4inida  that  if*  Xm\  thick  and  with  t(H>  siiallow  a  curve.  Tiiis  jiulls  the 
hiwer  section  (tf  the  tnichui  forward,  T-t*aiiuhis,  the  arms  of  which 
f<jrm  an  angle  ojxMiing  pisteriorly.  an<l  Utive  a  space  In^ween  U|K>n 
which  there  is  do  pressure,  may  also  give  rise  to  a  transverse  fold* 
These  folds  become  iixed  hy  cicatrizittion. 

2.  Inversion  t>f  tlie  tracheal  margin.  This  condition  is  usually 
found  when  the  incision  has  been  made  too  small  and  the  canula  has 
been  forcibly  intnidneed.  KiVnig,  wlio  has  rall<'<l  esp^nu'al  attention 
to  this  error  in  teelniic,  describes  this  inversion  as  forming  a  ruof 
over  the  upper  surface  r»f  the  cjuiula.  A  septum,  reacliing  into  the 
tnichea  from  Ix-fore  hackwarti,  iti'velops.  He  ail  vises  to  lengthen  the 
incisiiin  upward  for  the  inirpose  of  renuFving  this  ol>struction.  When  the 
canula  is  pusheil  upward,  espmally  if  the  Ifgamentum  eonieum  ha<  lieeu 
cut  and  the  tube*  presses  against  the  thyniid  cartilage^  this  inversion 
of  tfie  upjier  margin  seems  to  be  favored,  (Fig.  H(>.}  Kohl  reports 
an  interesting  ease  illustrating  the  effect  of  pn-ssun^  from  below  njM>n 
the  c:inula  of  Wyss,  in  which  an  enlargcil  isthmus  oi'  tiie  thyroid 
gland  which  had  lietm  separated  after  Bfjsc's  methtxl,  exerted  sutlicieut 
pressure  to  force  the  Hrst  tracheal  ring,  which  had  not  Wen  cut,  into 
the  cricoid  ciirtilage. 

8.  Overlapping  of  the  margins  of  tlie  tnicht»al  wound  may  give 
rise  to  very  extensive  and  increasing  stenosis  tine  to  prt>grcssive  cica- 
trization, especially  if  the  incision  was  not  made  in  the  nieilian  line 
and  was  very  extensive. 

Relaxation  of  the  anterior  tnieheal  wall  takes  phic*'  when  an  exten- 
sive loss  of  eartilage,  due  to  necrosis,  is  replaced  l>y  cf^mix'tive  tissue. 
S<_^metinies  there  may  be  no  necrosis,  ej?j)ecially  if  the  incision  has  lxt»u 
ver>'  long,  but  the  softening  of  cartilage  after  diphtheria,  according  to 
Bose,  analogf^us  to  the  sivcalltnl  tnicheomalaeia,f»cciirring  In  s«nne  cases 
of  goitre,  although  claimcfl  to  be  present  by  some  authors,  lias  n^it  lM-<^n 
provecl  l>eyond  rpiestion  in  these  conditions.  After  i-emoval  of  the 
canula  the  diniinishetl  insjiirator}"  pressure  on  the  inside  allows  the 
eofl  sejir-tissue  to  lie  sucked  in  towanl  the  posterior  wall  and  gives  rise 
to  valve-bke  ocx'lusion  of  the  tube.  In  nncomplicat<Hl  ciises  of  this 
ty|)e  of  sten<isis,  according  to  Passavant,  the  relaxed  wall  may  l>e 
pulled  outward  by  means  of  a  fine  tenaculum  and  the  air-passage  free^l 
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even  when  the  fistuki  hu.s  t'loswl.  When  this  exjxjriraent  is  successful, 
a  diagnosis  is  definitely  established.  Stenosis  ivom  sear-tissne  (next  to 
grmuilation  stenifsis  the  most  cnunniou)  nuiy  !h'  present  after  mure  or 
k»ss  extensive  necrosis  of  cartilag-e.  CVmiplete  cieatrieiid  uiii^*n  lietweeu 
tire  thyroid  and  cricoid  cartilaj^e  has  also  l)een  reported,  (Xeukunna, 
Jenny,  Feer.)  This  cf>ndition  may  also  Ixi  pmthietfd  by  the  heidiug 
of  nleers,  and  is  smnetimes  seeoinhiry  U*  fipenitive  ntal treatment  of  the 
trachea^  for  iustuiice,  too  energetie  eaiiterizatiou  of  giauulatiuu. 

Fig.  83. 


8tenn«iit  after  Irarheotomy,  c-aujierl  by  dif  |.  (  the  thyroid  c&TiU&ise  backward,  and 

granulatlouH  in  the  lower  {Hirtlnii  of  the  Wf-mi...     ,..  i.,yri.jld  enrtlldKe  ;  c,  cricoid  cartilage;/, 
thyroid  «[liiad  :  a,  sternum ;  A,  thymus ;  {,  trachea     ^KoqI.) 

Aside  from  extensive  lesions  givin;?  rise  to  cicatricial  iKmstrietioii 
of  the  kryugotrneheal  tube  tlirou^diont  its  entire  lenjiz:tli,  i-crtain  jjosi- 
tidiis  seem  to  be  favored  by  sc^ir  stenosis.  The  region  of  tlie  ineision, 
and  es[>eeially  towaixl  the  njux-r  end  *if  the  siinie,  is  most  freijueutly 
artertCiL  Next,  the  ai*ea  ct>rresponding  to  the  lower  end  of  the  tube, 
and  iiiially  the  jtosterior  wall.  It  has  l>wn  explaine<l  how  subglottic 
cicatricial  stenosis  may  lie  due  t<i  diphtlieritie  ulcers,  so  tbat  tniehe- 
otomy  cannot  jilways  he  lielil  res[>Miisi}>]e  for  this  variety. 

It  has  been  emphasized  as  a  ilitferential  diagnt>stic  jxunt  that  the 
sudden  attacks  of  suffocation   (swelling  of  the  granulation)  occurring 
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with  a  gradually  inoreasmg  dyspnoea  and  observed  in  oMes  of  gnurala- 
tion  stenosis,  are  absent  in  the  diphtheritio  oondituxnB.  If  present^ 
these  attacks  occar  in  the  later  stages  when  the  amount  of  oodusion 
has  become  very  great  Practically  the  conditions  may  be  veiy  oom- 
plicated,  so  that  the  various  types  of  stenosis  may  be  present  in  the 
same  case. 

Of  the  nervous  causes  which  delay  removal  of  a  canuky  only  habit- 
paresis  will  be  mentioned,  which  may  be  considered  a  diraot  result  of 
tracheotomy  or  prolonged  use  of  a  canula.  Violent  dyapnoBB  aooom- 
panies  any  attempt  to  remove  the  canula,  and  necessitatn  idntrodao- 
tion  of  the  tube.  K  it  is  possible  to  quiet  the  child,  the  oanola  may  be 
removed  while  awake,  whereas  during  sleep  respiiBtion  beoomea  woiae. 
Gerhardt  assumes  that  when  the  necessity  of  beeping  the  glottis  open 
is  obviated,  unconscious  use  of  the  abductors  of  the  glottis  doring 
inhalation  no  longer  occurs,  and  that  especial  attention  has  to  be  given 
to  breathing  before  this  happens.  Otber  authorities  believe  (MidiBcly 
Passavant)  that  the  condition  is  not  due  so  much  to  distoibanoe  of 
innervation  as  to  weakness  of  the  muscles. 

It  has  been  recommended  for  therapeutic  purposes  to  oodnde 
partially  and  finally  completely  the  external  opening  of  a  ftnestiated 
canula.  The  author  has  obtained  the  same  results  by  using  prognss- 
sively  smaller  canulas  until  the  above-mentioned  convalescent  tobe  oan 
be  put  in  place.    This  part  of  the  treatment  may  consume  several  weeks. 

If  tracheotomy  has  been  performed  early  in  life,  and  it  has  been 
necessary  to  wear  a  canula  for  a  considerable  time,  the  larynx  and 
trachea  are  oftentimes  more  or  less  undeveloped. 

Many  of  the  late  results  (tendency  to  catarrh,  paral3rBb  of  the  vooal 
cords,  etc.)  are  not  necessarily  due  to  the  operation  so  moofa  as  tq  after- 
effects of  diphtheria  itself.  All  authora  who  have  had  an  opportunity 
to  examine  some  time  afterward  patients  who  have  had  tnuiheotomy 
performed,  agree  that  in  a  great  many  cases  there  are  during  the  eariy 
weeks  cough,  hoarseness,  and  dyspnoea,  especially  at  nighty  symptoma 
that  have  a  tendency  to  disappear  spontaneously.  These  signs  are  in 
part  the  result  of  changes  in  the  voice  due  to  interference  with  the 
motility,  owing  to  cicatricial  processes  in  the  lower  section  of  the 
larynx,  and  partly  the  result  of  permanent  dyspnoea  of  var3rii]g 
intensity.  0|)CTations  high  up,  especially  cricotracheotomy,  are  much 
more  <)ft<»n  associate<l  with  these  after-effects. 

According  to  Xeukomm,  who  examined  very  carefully  the  trache- 
otomies performed  at  the  hospital  in  Zurich,  1  child  died  from  suffoca- 
tion due  to  stenosis  from  granulation-tissue  out  of  81  cases  discharged 
well.  Another  died  of  a  recurrence  of  the  croup,  and  not  as  a  result 
of  tiie  operation.  Eight  others — /.  r.,  10  per  cent. — showed  after- 
effects traceable  to  the  operation  itself  (2  with  hoarseness,  3  with  cough, 
due  to  irritability  of  the  scar ;  3  with  dyspncea  on  exertion,  due  to  the 
aspiration  of  a  relaxed  scar).  Jenny  reports  1  fatal  case  of  stenosis 
from  granulation-tissue  out  of  90  cases  discharged  well.  Five  others 
died  of  incidental  diseases.     Permanent  dyspnoea  was  reported  in   2 
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cases,  disturbanrt^s  of  the  voice  in  0  ea.so:^,  hut  markeil  lioarseness  ia 
only  I  «i8e.  Of  136  cases  discharged  well  from  the  Children \s  Hos- 
pital in  Buiile  Feer  reports  that  3  died  from  cie^ntrieial  stenosis,  and  8 
ihnn  inciileiitii!  disease^.  Of  01  cases  discharged  well  the  siihsetiuent 
hi^tnrv  of  which  coidd  he  ascertained,  functional  disturbances  were 
jiresent  in  H) — /.  *.,  11  per  cent.  ;  the  breathing  and  tlie  voice  were 
affbeteii  5  times  eiich.  This  coudition  followed  crieotracheotoniy  5 
times  and  criootomv  with  section  of  the  liganientum  conicum  5  times, 
and  niice  after  traehootoniy  sn|>eriur.  It  shonld  l>e  mentinncd  that 
after  set'tion  nf  the  cric<ii<l  cartilajje  there  is  almost  always  srvnie  change 
in  sliape^  so  that  an  au^utar  depression  is  present  winch  atleet^  the 
himen,  instead  of  the  anterior  rounded  shajte.  This  condition  gave 
rise  to  symptoms  of  stenosis  3  times  in  Feer'a  cases,  aud  iu  1  case 
repttrtL'il  by  ll:inke  traeheot^imy  beeanie  necessary. 

Here  will  be  mentioncHl  a  few  moditications  of  the  o|ierative  technic 
which  are  su[)|M>se<l  tt)  take  the  place  of  the  dissecting  methods  above 
des<*ribed,  but  make  special  instruments  necessar\\ 

TrachiHitomy  with  one  cut,  as  i-emjmmended  by  St.  Germain^  is 
perfftnnerl  by  having  the  fv|>crator  steady  the  larynx  with  one  hand 
and  cut  throtigh  the  ligjimentnin  condidum,  the  cricoid  cartilage,  and 
the  adjcKiiini^  trat-heiil  rings,  and  immediately  introduce  the  canula  with 
the  aid  of  the  dilator.  Lnbet-Barbon  and  Lejars  have  recently  rccom- 
mendofl  a  mt  thod  very  similar  to  the  above,  which  was  made  use  of  in 
18(>7  by  B*iurdi!lat.  The  Jirst  incision  includes  the  wifl  parts  d^^wn  to 
the  tracliea ;  the  second  divides  the  trachea,  while  the  forefinger  of  the 
left  hand  of  the  operator,  wliieli  steadies  the  larynx,  is  innnwliatdy 
placed  in  the  o|>cning  until  the  t^nula  can  be  intRxhiced.  Without 
doniit  ilicrc  are  cases  in  whieli  there  is  no  time  for  disswtion,  and  it 
will  be  safest  to  enter  tlu-  knife  »|uickly  through  the  ligamcutura 
conoides.  In  emergencies  a  [K)cket-knife  or  a  pointed  pair  of  scissors 
may  be  ma<le  use  of.  A  section  of  tubing  or  a  piece  of  Iwul  hammered 
flat  and  rolled  int<i  a  tube  will  give  sntficient  room  for  brenthing  until 
a  cannla  can  Ix'  *>l»tairinl.  Although  trachcot{>my  in  one  incisinn  is 
justifiable  in  eniergencies,  still,  in  the  author's  opinion,  it  is  not  well 
to  make  use  of  this  method  generally. 

CridvaniH^ustic  tracheotomy^  as  performed  by  v.  Bruns  iu  18G7, 
has  been  abandoned  even  by  this  author  after  a  few  experiments^ 
bcciiuse  it  th>es  not  make  the  npcnition  less  bloofly,  as  was  ex|iecte<l. 
On  the  contrary^  the  hemorrhage  is  more  difficult  to  eontn.il  tlian  with 
the  onlinary  methixb  and  the  danger  of  .set^ondary  hemorrhage  is 
much  gnsiter.  Even  the  cjises  piiblishetl  later,  which  were  performed 
ehicrty  in  France,  do  not  influence  tlie  opinion  expresserl  by  P,  v. 
Bruns  iu  1872  regarding  this  methrHh  The  s;ime  applies,  of  course, 
to  the  use  of  the  cautery.  Only  when  tracheotomy  Is  to  be  performed 
through  a  malignant  goitre,  where  it  is  impossible  to  disswt  fine's  way 
and  stop  the  lieniHrrhage  as  in  nurmal  tissues,  is  it  justifiable  to  use 
the  therm(x*autcry. 

pAfKiNO  OF  THE  TuACilEA. — This  IS  doue  for  the  purjHJse  of 

Vol,  II.— is 
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Yv..  hi. 


HV'.A'.u'j    'A.'\t\rAivm    of    hWA    in    op^Tatk>as    apon   the   apper   air- 

I  iTi*  rri't h'irl  tti  rjccliKliog  an  entrance  to  the  larynx  fiist  ii=ed  bv 
N'.— ri;iijrri  (i;i-  rinr:^  b^-n  ma<kr  iL*e  of  generally,  bat  is  adapted,  of 
vtfiiT^-^  only  to  fr«;rtain  <'a^-»*.  The  upper  portion  nf  the  tzai'hea  has 
r^ftn*  I'lUitr'  (M-«;ri  fA'-kfril  With  gaiue  thrrmgh  the  tracheotomy-wound. 
/^  '/>niv.  i  Tn-rHlfrhrnburg  r^irnbined  the  packing  with  the  traehentoniy- 
tuU-.     ( y'ii£.  >^7,f     Thi-)   apparatUii  cm-^bitj;  of  a  simple  canula,   the 

trachf-fll  p>rtion  of  which  is 
surroundei  with  a  rubber  con- 
dom. A  small  tube  connected 
with  a  bulb  pa£ses  along  the 
cr»nvexitTof  the  tracheal  canula 
and  ofiens  into  the  interior  of 
the  rubber  sac.  The  rubber 
(;r>i]dom  can  \)e  blown  up  by 
means  of  this  bulb.  A  second 
bulb  is  attached  externally  bv 
moans  of  a  key-joint,  and  the 
tension  in  the  latter  indicates 
the  condition  of  the  condom. 
Provided  that  this  second  bulb 
is  to  indicate  correctly  the  con- 
dition of  the  first  rubber  in  the 

Fio.  88. 


•ii.ii.i. 


,l'Mi""-  «amilii  «ilh  K«>s<'nba<h's  cimtnil-bulb. 


Cunula  with  crunpn'ssvil  sponge. 
(Uahuo 


1r:nln';i,  it  must  1m'  of  the  .-ainc  tln'rkiu'ss,  and  lor  this  reason  it  is  well  to 
nit  olV  \\\r  tip  nt*  a  fondoiu  lor  the  Inill)  and  uso  tlic  ronmining  portion 
an>iiM<l  tlu' camila.  Tlu'  ana'stlu'ti<'  is  j^ivcn  either  by  placing  the  mask 
iiniiuMliairlv  nv»r  tlu«  canula  or  with  TnMidt'lrnhurg'"*  tuho  and  funnel, 
whirli  dof^  uot  occupy  >pacc  in  the  ticld  of  o|K*nition  and  prevents  bltHxl 
iVtMu  triclxliiiii  int«»  the  canula.  Several  appHaiHX»s  have  l)een  nxx>m- 
innulcd  t«»  take  the  place  ot'Trendelenhurir's  tani]>on  canula.     Mention 


OPERATIONS  OiV  THE  AIM-PASSAOES,  275 

only  will  he  made  of  Hahu^^  compressed  sponjn^  ciinula  (Fig,  88)  untl 
Kix:bcr*s  trmbrfllii  ranulit.  In  the  latter  eimtrivance  a  flat  sponge  is 
tie<l  aroiind  the  lower  end  »d*  tlie  eanida,  so  tiuit  it  stiuids  off  fn>m  the 
tidn*  like  a  i'liniiel.  This  arrangement  oilers  so  nuieli  resistanee  to  the 
tuljc  slipping  out  of  the  trachea  that  it  is  not  neeessary  to  make  nse  of 
any  other  niethtMl  ttf  tixaiioik  Rosa  nbtiuns  tlie  siinie  result  liy  siuiply 
windiiii^  ordiiuirv  iodofnrrii  i^jinze  arr>utid  the  eamda.  Van  Stm-kiirn 
has  iittaelieil  a  tampon  ballon m  to  D'Dwyer's  intubatinn^tnbe.  With  a 
tan]|>i>n-tnl>e  eorrt'ctly  plaeetl,  no  air  should  ent^T  the  traehea  whfti  the 
cannla  is  closed.  Trendelenhnr^  warns  a^tinst  blowing  up  the  tiimpou 
too  much,  beeatiae  the  riil>her  may  push  down  over  the  end  of  the  tul)e 
and  cdose  it.  Comjilaiut  has  been  made  that  these  tampons  are  not 
reliable,  l)ei3ause  the  air  ^i*adually  eseai»e,s  i'roni  the  balloon,  which  may 
leiid  to  serious  results  if  it  is  not  notiewJ^  Glyeerin  or  water  has  been 
reeom mended  for  HI  ling  the  rnbher,  so  :i8  to  avoid  this  eondition. 
HoweViT,  the  value  <jf  tlie  external  balh><)ii  as  a  control  is  h)st  in  this 
case  on  at-enunt  of  the  weight  of  the  tluid  itself  This  danger  may  l>e 
avoideil  if  the  apparatus  is  tested  shortly  before  applying  and  a  fresh 
rubber  used.  When  springe  eanulas  are  used,  it  is,  to  say  the  least, 
not  any  easier  to  test  the  degree  of  (K^clnsion.  In  individual  eases  it 
has  been  necessary  to  abandon  the  tracheal  tampon  l>eeanse  the  trachea 
was  unduly  irritat^i. 

Of  late  years  the  use  of  traeheal  tiimpons  in  oijerations  upon  the 
upjjer  air-|mssages  has  underg^me  a  csertain  limitation  on  account  of 
local  cocaine  anjesthesia.  This  oltviates  general  anaesthesia,  so  that  the 
physiologicjil  proti^nion  lower  dow^i  in  the  tnicliea  is  pw^serA'ed  iluring 
the  operation.     This  matter  will  be  considered  more  in  detail  later. 

Disinission  a,s  to  which  operation  is  indicated  has  been  intentitm- 
ally  deferred,  because  the  author  believes  that  a  correct  opinion  can 
be  formed  only  when  all  conditions  are  taken  into  consideration, 
especially  the  after-etfects  of  tracheotomy.  Only  those  t!ases  will  be 
considered  in  which  the  nature  of  the  disease  doe^  not  of  necessity 
indicjite  the  seiit  of  o|)emtion,  as  in  diphtheria,  for  instance.  The 
author  condemns  as  a  matter  of  principle,  with  v,  Bergmann,  Angerer, 
Feer,  an<l  others,  thyrocrieotomy,  cricotiimy,  and  cricotraclieotomy, 
and  eousiders  that  these  <tperations  are  jnstltiable  oidy  in  emergencies, 
not  only  because  the  canula  mast  often  be  placed  through  portions 
of  the  mucous  membrane  that  are  severely  diseaseil  in  the  region 
of  the  cricoid,  but  also  because  the  cricoid  itself  may  be  ossified,  and 
bcttiusc  the  functional  after-etfects,  as  has  been  s<^n,  are  apt  to  be  out 
of  all  propfirtion  disastrous  in  operations  in  this  region.  Trache- 
otomy retrostrumosa  is  also  to  be  avoidecl  if  possible,  because  of  the 
danger  of  secondary  liemorrhagc  from  the  ends  of  the  isthmus  ligated 
en  maM»e.  It  is  much  more  difficult  to  dc<'ide  between  tracheotomy 
suiKM'ior  and  inferior.  Wlieii  there  is  no  goitre,  the  superior  operation, 
especially  if  liose's  mfxlificatiou  is  uiiide  use  tKf,  is  by  iar  the  easier  and 
less  severe  operation.  An  enlargwl  isthmus  of  the  thynjid  gland, 
especially  in  children,  may  reverse  this  decision.     As  regards  the  after- 
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eif'ects,  it  has  been  claimed  that  tracheotomy  superior  delays  the  time 
at  wliich  the  cimula  can  be  removed  and  interferes  with  the  voice  and 
breathing  much  more  often.  According  to  Neumann,  the  canula  was 
reni(>ve<l  on  the  sixth  day  in  70  jkt  cent,  of  292  inferior  tracheotomies, 
and  in  45  |)er  cent,  of  133  superior  operations.  The  first  attempt  at 
removing  the  canula  was  successful  in  86  per  cent,  of  the  inferior  opier- 
ation^,  and  in  70  \^t  cent,  of  the  superior.  However,  the  report  does 
not  indicjite  whether  the  operations  were  tracheotomy  superior  or  not. 
The  after-results  are,  of  course,  not  to  be  feared  so  much  provided  that 
the  cricoid  cartilage  is  not  injured  in  tracheotomy  superior,  as  is  shown 
by  the  results  of  v.  Bergmann  and  Kronlein.  Tracheotomy  inferior,  on 
the  other  hand,  as  has  been  shown,  is  associated  with  greater  danger 
of  secondary  hemorrhage  and  emphysema.  The  technical  difficulties, 
therefore,  will  practically  decade  l)etween  the  two  operations.  The 
author  is  of  the  opinion  that,  generally  speaking,  there  are  diffi- 
culties enough  to  be  overcome  in  any  case  in  which  tracheotomy  is 
to  be  peribrnied  without  increasing  these  disadvantages  voluntarily. 
Considerations  of  this  sort  may  be  of  importance  to  a  hospital  surgeon 
openiting  frequently  and  with  a  large  experience  in  tracheotomies,  but 
for  the  general  practitioner  they  are  practically  of  no  moment.  For 
this  reason  the  author  considers  that  the  operation  of  choice  is  superior 
tracheotomy  when  there  is  no  thyroid  to  be  dealt  with,  but  prefers  the 
inferior  variety  without  c{uestion  in  children  in  whom  examination  of 
the  thyroid  gland,  either  before  the  skin-incision  is  made  or  afterward, 
shows  that  even  when  the  gland  is  sejMirated  behind  the  fascia  there 
will  be  little  space.  This  objection  is  strengthened  by  the  fact  that 
an  isthmus  that  has  been  separated  with  difficult^'  may  lead  to  trouble 
in  the  after-treatment  by  pressing  upward. 

Lar3mgotomy. — ^Indications. — Only  one  of  the  two  indications 
for  o]>ening  the  air-passages  in  general  applies  to  larj'ngotoray,  namely, 
for  the  purpose  of  obtaining  access  easily  to  the  lar}'ngeal  cavity. 
It  is  for  this  reason  a  preliminary^  ojx^ration.  It  is  only  justifiable 
when  laryngoseopic  methods  of  ojwration  do  not  promise  success  even 
in  the  hands  of  exi)erienced  specialists,  or  when  an  attempt  at 
o])eratin^  in  this  way  has  been  shown  impossible  or  inadequate. 
These  indications  have  limited  the  use  of  larj'ngotomy,  and  during' 
the  last  years  the  intnKhiction  of  cocaine  anaesthesia  has  still  further 
limited  the  operation,  hceaiise  the  dilfioulties  of  endolarj'ngeal  work 
have  been  in  this  way  still  further  (limini>lied.  These  are,  how- 
ever, <";ises  in  which  laryujrotoniy  cannot  be  avoided.  The  affections 
that  may  lead  t<»  larvngotoiny  and  the  conditions  have  been  consid- 
eriMJ  in  the  preceding  ehapt<'r.  RwapitulatcHl  briefly  they  arc,  eon- 
•reuital  diaplinigrns,  ]aryn<roceles,  injury,  foreign  bodies,  perichondritis, 
tuherenlnsis,  lupus,  scleroma,  stenosis  of  the  larynx,  tumors  of  the 
larynx. 

LoNrii'mnNAT.  Sf/tion. — 1.    Tofnl  fdi'jnn/ofomi/ :  median  incision, 
ineludiuir  thyroid   eartila<^e,  erieothyroid    nuMubrane,  cricoid   cartilage 
and  sometimes  the  thyrohyoid  membrane  and  the  epiglottis. 
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2.  Tfiyrotouiif :  division  oi'  the  thyroid  alone. 

3.  L(in/uf/otomff :  interfrioc^thyrnideii  (after  Vic  d'Azyr) ;  divii*!oii 
of  t\w  fritntthyroid  tiit'iubmnf. 

4.  Ptuiiai  ((ti'ipif/ofomff  (ui't4?r  Boycr)  :  division  of  the  cricothyroid 
mendjraiio  and  cricoid  eiirtila|i^*. 

5-  Ijinjmpfr(wht'f)ioim( :  partiid  lar\^ngotomy,  with  extension  dovoi- 
ward  uf  the  im-ision  to  one  or  nmre  ring's  of  tlie  trachea. 

Transversk  Division, — fj.   Lartftif/otomif  Miipntlhi/roidi'n, 

7.  Ijarifrnfotonuf  fraw^ra'ae  (after  frenruny)  :  tnnis%*erse  division  of 
the  thymid  cartilage  at  the  level  oi'  Morf^igni's  jioiiehe^. 

It  is  usual  to  inehide  thyrotoniy  in  the  term  total  larvngotoniy, 
T!iJ«  is,  of  course,  not  correct  anatianii-ally,  hut  wmdd  seem  to  lie 
justiliable  on  account  of  the  pi*actical  iiniwirtance  and  results  of  this 
procedure. 

It  is  not  necessary  to  consider  farther  the  valne  of  the  individual 
methods  regarding  the  pjssibility  of  exposing  the  interior  of  the 
larynx  and  tlie  special  indic4itions  fur  their  use,  because  sitfficjcnt 
attention  ha.s  heen  given  to  this  matter.  The  rules  tiuit  should  guide 
(he  surgeon  in  any  ojienition  can  be  found  in  what  has  betrn  saitl 
ahont  the  choi(*e  of  method  for  the  exeisiftn  of  tuiunrs  of  the  larynx. 
Gciier.illy  sj>eaking,  pirtial  laryngotomy  is  to  he  j>refcrrctl  Ut  com- 
plete division  itf  the  thyroid,  provided  tlic  former  is  sultieient. 

Laryngotomy  supmthyroidea,  wliicfi  is  perfortnetl  chiefly  by  French 
surgeons,  corresponds  technically  to  pharyngotoray  subhyoidea.  It 
is  characterised  as  a  laryngotomy,  be<:'ause  at\er  division  of  the  thyro- 
hyoid membrane  the  laryngeal  muetms  mcndjrane  is  divided  later- 
ally as  close  as  possible  to  the  thyroid  and  the  epiglottis  divitlcd 
transversely  at  its  ha.se.  Lejars  prefers  typical  pharyngotoniy,  he- 
ciuise  of  the  after-etT'ects  produced  by  irregularities  of  heiding  iu  the 
region  of  the  epigh>ttis.  (icrsuuy  rectmimcnds  his  inetiiod  as  a  pre- 
liminary o|x*nUion  in  all  surgical  operations  in  the  region  of  the  pharynx 
low  down,  the  epiglottis,  the  up|ver  and  middle  lar^'ngeal  space,  the 
false  curds,  the  vocal  cords,  and  arytenoid  cartilage.  This  opcnititm  has 
Wn  performed  by  Billroth  tor  lynijihosircoma  of  the  right  ialse  cord, 
and  by  (lensuny  for  a  cyatic  tumor  the  size  of  a  dove's  egg  of  the  right 
pharyiigct-epiglottideiin  fold.      Recovery  iu  IkAIi  cases. 

Technic. — This  is  much  easier  usually  than  tracheotomy,  because 
it  is  as  a  rule  not  done  as  an  emergency  for  the  purpose  of  avoid- 
ing siiffut^tion.  Even  the  anatomicjd  eondition.s  make  the  opcm- 
tions  considerably  easier.  The  larynx  is  immHliately  beneath  the 
surface,  and  access  is  not  made  difficult,  as  in  the  ease  of  the  tnichea, 
by  interposed  vai^cular  organs,  aside  from  an  unusually  develojx'd  pro- 
cessus pyramidal  is,  which,  however,  cannot  be  crmsidered  as  a  severe 
obstacle.  The  cricotliyroid  arter}'  alone  comes  Into  consideration  as 
i\\r  as  vessels  are  concerned,  and  is  easily  divided  lx^tvv(?en  ligatures. 
In  exceptional  cases  a  bnmch  of  the  sup{'rior  thyroid  artery,  and  some- 
times the  hyoid  branch  of  the  lingual  arter^^,  have  to  be  dealt  with. 


Infrahyoid  Pharyngotomy.    (Zuckerkandl.) 
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It  is  only  neo^sary  to  have  observKl  but  once  the  almost  mii*ai- 
ulous  etlect  of  painting  the  n»iiet>us  raenihraiie  to  become  eoiiviiK-cd 
<»r  tilt'  value  of  this  nR-thotl  jiiid  t<>  make  ii.He  thereof*  in  fuliire. 
It  will,  f<ir  tlie  iiliovr  reasfUis,  be  iinnet'e^siiry  to  eoiijiider  fiirtliei"  the 
questidii  of  anjesthrsia,  When  the  p^yehieal  condition  of  tlie  patient 
(nervousuess,  children,  insiino)  makes  a  ^neral  aiitesthetic  neee^ssary, 
as  little  as  |H».ssible  sht)uld  Ix;  uslh).  The  larynx  is  exptsed  by  a 
loiijyijitudiiial  incisittn  in  the  nicNliait  line  in  eoiii]tlete  larvngrittxiiy. 
Tills  slionld  bof^in  at  the  lower  inartj;in  nf  die  hyoid  Ihhic  and  reach  to 
the  cricoid  or  a  little  lower ;  after  dividing  the  .skin  and  tlie  fitseia  the 
sternal  iniLscrles  are  pulled  to  one  side  and  the  not<'li  of  the  larynx 
exjMisiHl.  The  erirothymi^l  nH^iMbrauf  ami  the  erieoid  are  fir>l  ilivided. 
When  dividjnt^  the  thyroid  eariilaii^e  especial  ejire  must  be  taken  tn  have 
the  ineisiiin  exactly  in  the  an^le  between  the  tntt  vocid  cords  and  avoid 
injurinic  either.  This  is  best  done  by  dividinjL^  frrviu  within  outward. 
In  tlie  preliniinary  ilissection  fmni  without  inwanl,  the  knitt*  may  err 
to  one  side  or  the  other  heeause  the  thyntid  i'urtila^;e  is  not  infre- 
quently asynitnetrical.  It  is  easiest  to  divide  the  eartila^j^e  with  a 
p<5weriul  [mir  of  scissors,  which  oiay  be  supplantetl  Irv  Listtm's  fctn^eps 
prr»vitled  complete  ossificriti<»n  has  taken  place.  The  halves  of  the 
thyroid  are  pulled  apart  carefully  with  shar]i  hooks.  Fractures  have 
repeat-edly  Ih'cii  reportnl  becaiisf  too  nuich  fi>rce  was  appHeil  to 
calcititHj  cartilage.  The  elasticity  of  the  cartilage,  whicli  varies 
extremely  in  individual  cases,  acc^aintas  for  the  fact  that  tiic  amount 
of  si'parjititin  (*btaine<I  varies  greatly.  Oastex  scjiarat^^l  the  emlitair** 
15  mm.  with  sim]>le  thyrotrtniy  post  mortem;  after  continuiuii:  the 
incision  thruu«;h  tlie  thymhyoid  nienibrane  this  was  inereastnl  to  -*K> 
mm,  Krishabor,  on  the  other  hand,  separated  the  eilgcs  imly  4  mnu 
in  a  case  of  thyrotomy. 

Tnmsverse  sepanition  of  the  bnutls  alon^  the  upi>cr  and  lower 
margins  of  the  thyroid  (H(iter)  aid>  in  o]M?nin^  the  hiryiix,  but  facili- 
tates motion  (if  the  i^artilages  lougitudinally,  so  that  exact  coajitation, 
8o  important  for  the  phonetic  result,  is  rendered  more  di^ticnh.  Be- 
sides this,  secticm  f>f  the  cricf>thyn)id  mnscles  endani^^ers  the  function 
of  the  vocal  appanitus,  as  empliasizcMl  by  v.  Brnns.  In  chihlren  it  is 
oftentimes  necessary  to  divide  several  tracheal  rings  after  previously 
diviiling  th(*  isthmus  so  as  to  obtain  surticient  access  to  the  thyroid 
cartilage. 

Ijaryngotomy  transversa,  according  to  Gersnny,  is  done  through 
the  siime  skin-incision  as  rccnTnriieud(Hl  above  for  total  division  ot'  the 
larynx.  The  sofV  parts  are  separatetl  on  either  side  by  hlnnt  disstrtion. 
The  knife  is  placc<l  transversely  n])on  the  angle  of  the  thyroid  carti- 
lage O.o  to  2  mm.  above  the  middle  point  Ijctwccn  the  bt»ttom  of  the 
notch  and  the  lower  margin  of  tlie  tliyr^^id.  An  ineision  is  made  on 
either  side  alwmt  1  (*m,  hmg.  Wlien  the  thyroid  t-artiiage  is  ossitiod,, 
this  may  ix'  dime  with  a  saw^  and  the  mncons  membrane  divided  with 
a  knife.  Transverse  division  is  completetl  on  either  side  v^'ith  a  pair 
of  scissors  or  l>one-forcepSj  care  being  taken  not  to  injure  the  nmcous 
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yi, !«..«,;  i.i«<;/  n«y  nntu*fUiiU  'ht»'/*f  'fi  ^\m-  'ff^Tati'ici  are  ike  amir  s 
j,.,i..l  i .. I /..;/'/ •//!/*<  M-jr  m  Ja»-»fi/'/i/^ffjy.  'J'}j»n'  }jaiv#' bwB  appKed  Ipf 
,,,.1.^  ..iiil,<,i  ill  i(.i  .-:i4f*4  a;jv  >//  t//t»J  t'xrWvtu  of  the  hiriiXy  vlnck 
.,,11  i,i  i.«  ,) ;  lui'ii  t.-t't-A  if  oin  tiiiti-in^M-r*'  t}iat  x\i^  danger?  of  Indi 
•  .,,.  <.ji',<.    .»*!  j/n^M  illy  I'lidii'.'il,  f!i"  ouJv  fJiffffiYriK^ff  Ijeing  the  ma^ 

Mm     I'M!  UM  <  I'rii  !>•  iiImi'M  ii*-  loHf^  »>  Hi;it  for  total  laryngotooiT.    A 
h<H(    Mf>'   Unhhm   k   iiHitilly   iiiiuli'  nloM^  the  lower  maigin  of  tlw 


reeommeinlcd  by   Rirbft,    liaiini,   Diipuis,  v.  Langenl>e<?k,   Krf'jnlein^ 

KiVlrl,  aiifl  ftthiTs,  DLipuis'  t^uuiLi  (Fig,  89)  and  it.s  iiiiMJitiaititms 
(T-eainilas)  have  liiindlcs  projecting'  at  riglit  anglc^»  fi\  b\  These 
prnjoct  thmugh  tlu*  tniclu^sil  wouiKi^  :iml  are  held  together  by  a  riibbej* 
rmg,  *%  niid  a  screw  un  the  end,  h»  that  the  two  short  tubes  go  to  make 
one  contiuuuuij  canula. 

Fio.  89. 


Dupuis'  canultt, 

Of  late  years  it  has  been  cii.stoniary,  especially  after  excision  of 
tiiniors,  in  rub  the  surface  of  the  wnund  witli  iotloforin  and  then  sew 
up,  (Koeher,  Semon,  de  8anti.)  The  residts  have  been  gtKxl.  A 
tampon  soon  loses  its  antiseptic  action  on  account  of  abj^firption  of 
st^'tTetion.s  from  the  wouml  and  t^f  licpiid  food.s,  and  may  bectmie  hx)S- 
ened,  ^i>  that  a  dependent  corner  may  give  ri^^e  to  eonghiug. 

The  author  would  not  hesitate  in  a  given  cas<%  after  extensive  ex- 
cision of  the  internal  soft  parts,  to  try  primary  Thiersch  grafting  of 
the  cartilage,  considering  the  experience  in  other  mucous  memhmue 
canals,  (xluek  obtainetl  a  jterfect  result  under  conditions  <if  this 
sort  by  turniug  in  a  |x*(huieu!atc<l  skiti-Hap.  It  has  been  suflieiently 
proved  by  the  snccessfnl  [dastie  operations  of  Xavnitil,  Seliinimel- 
buscli,  Ijardy,  and  Glnck  that  the  epidermis  can  j>erft»rni  the  I'unctiou 
of  the  epitherium  of  the  air-tract. 

The  ilate  on  vvhieli  tlie  canula  may  he  removed  is  independent  of 
the  laryngotomy  itself.  In  in<lividnal  eases  (extractiijii  of  foreign 
bodies,  excision  of  circumscribeil  bctiign  tumors)  it  may  be  removed 
during  the  first  few  tlays,  whereas  in  other  cases  (fractures,  stenoses, 
extensive  excision  of  tumors)  it  is  not  possible  to  restore  natural 
respiratioi*  stt  early. 

The  inthienee  of  laryngfitoniy  on  the  voice  m  considered  to  vary 
by  flitferent  auttiors.  Some  laryngf)U)gists  take  altogether  too  jx^ssi- 
raistic  a  view  in  this  respect,  whereas  surgeons  do  not  pay  suflfi- 
eient  attentinn  at  times  to  the  danger  to  the  voice  in  thynjtomv.  In 
all  the  cases  in  which   incomplete  excision   or  early  recurrence  of  the 
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byoid  bone.  8t>nie  t^iirgeons  recttmniend  a  .second  traosverse  iuclsioii 
at  tlie  lower  t'lul  ui'  tin*  l<>ngitndimd  wnuiid  (d<.K)r-in<.n.sion).  This 
servt'8  the  puquisc  uf  gutting  siirticient  room  without  la-iii^  iibliged  to 
extend  the  Inngitiidiiuil  ineLsinii  down  to  the  triielie<)t(»niy-\V(»un<l,  whieh 
cannot  be  avoided  in  .-^hort,  thick  neck?*.  After  dividing  tlie  iaseia, 
and  if  necessary  the  itJtliruns  of  the  thyroid  ghxiid,  the  lateral  surfiu^N 
of  the  larynx  aiv  ex]Mi.sed  by  f?epnniting  the  stern* iliyf>id  and  sterno- 
tliyiiud  and  thyrohyoid  nnineles  with  a  periostwd  elevator.  Soinctinies 
it  is  neeessiry  to  use  a  knife  witii  a  blade  liehl  close  t<*  tlie  cjirtilage 
and  divide  the  insertion  oi'  the  latter  two  muscles,  KiK'her  reconi- 
niends  division  of  the  sternohyoid  and  iMnohytJid  and  a  portion  of  the 
thyrohyitid  clo>e  to  tlie  hyoid  bone.  Ik'neatli  the  sternotliyrnid  will  [ye 
foimd  the  latcnil  eornii  of  the  thyroid  gland,  which  must  Ik'  sepamted 
with  the  fascia.  The  lar>'nx  is  pnlleci  to  tme  tside  with  a  sharp  Retractor 
and  twisteii,  while  the  ijiferior  and  middle  constriet^irs  <jf  tlie  pharynx 
are  divided  close  t^i  the  cartilage,  first  on  one  side  and  then  on  die 
other  (i-ji^jtids  !).  While  the  larynx  is  being  dissected  ont  in  this  way 
the  arteries  are  divided  between  ligiitures.  The  following  steps  in  the 
Opemtion  may  be  done  almost  without  hemorrhage  :  the  tmctiea  is 
dividinl  afler  having  sepiratcd  the  siinie  from  the  oesophagus  by  nitrans 
of  a  director,  and  a  loop  is  tlirn  passetl  around  it.  Tlie  larynx  is 
pulletl  fbrwai*d  with  a  sliar[>  ivtractor  and  separated  from  the  pharyn- 
geal wall  from  l>elow  upward.  The  excisiivn  is  eomplet<'d  by  dividing 
the  thymhyoid  ligsiments  and  the  mucous  memljrane  at  the  entrance, 
preserving  the  epiglottis  and  the  arvtcunHepiglottideini  fokls  if  jxissihte, 
Frilnkel  lays  particular  stress  upon  preserving  the  entrance  and  the 
superior  larj-ngeal  nerves.  Israel  snet!«.^de4l  in  Siiving  the  nerve  after 
dissecting  it  out.  The  stump  of  the  trachea  is  fastened  to  the  lower 
corner  t»f  the  wound  with  a  few  stit<?hes  so  as  to  prevent  its  retracting 
dftwnwtird.  If  preliminnr}'  tracheotomy  has  been  performed  previ- 
raisly,  the  scjir  anunid  the  trachetttomy- wound  will  iix  the  trachea 
surficiently. 

l^]v  to  within  the  last  few  years  the  laqjc  wound  cavity  was  left  to 
heal  by  second  intention,  with  frccjucnt  changing  of  the  iiHlofbrm  gauze 
packing.  The  fmM^onnnunication  Itetween  the  wound  and  the  [>}iuiynx 
and  the  gaping  tracheal  lumen  at  the  lowest  point  arc  dangei's  nuich 
graver  than  those  of  the  ojjeratiou  itself.  As  already  shown,  tlie  surgeon 
is  now  in  a  |x>sition  to  meet  these  oV>je<_^tions.  Even  the  most  careful 
pat-king  of  the  W(an)d  repeated  several  times  <lai!y  does  not  jFrcvenf  the 
cntnnici'  of  sahva  loaded  with  l>acti^ria.  This  gauze  is  therefore  no  guar- 
anty that  the  secretions  of  the  wound  wdl  not  undergo  se[>tie  infection. 
The  larger  the  wound,  the  more  loose  coimective-tissue  s|)nces  will  be 
opcuinh  and  the  greater,  of  course,  the  danger  of  infei'tion.  The  angle 
between  the  sttnuftof  the  tnichea  and  ihc  surnmnding  ei>nnective  tissue 
is  espe<*taliy  |ironc  to  infection,  according  to  Barth'nhener.  Purulent 
celhditis  may  ilevelop  in  this  region  ami  <k'scend,  causing  septic  mcrli- 
astinitisj  or  may  ext<?nd  to  the  sternoclavicular  artieulatiiai,  the  peri- 
osteum of  the  sternum,  or  the  upper  rib. 
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Bronch<n)iieuraot]ia,  whu'h  is  the  most  conimou  Guise  of  death,  plays 
a  far  mnrc  tnijurrtaut  part  in  tlie  stiilistic.s  of  lan-ngettumy.  This  is 
explained  easily  by  the  atipiration  of  decoinpjsiiig  j?ecretious  of  the 
wnnnd,  a  disad vantage  that  i-annot  he  prevented,  as  experience  has 
ehtiwii,  even  hy  prolonged  jiaeking  fif  the  traehe^i.  It  i.s  the  ohject  of 
the  variuub  mcxli  Heat  ions  of  the  operative  tci'luiic  and  of  the  alter- 
trejitnient  to  giiai*d  a^^ainst  tlie^^e  ch.sa^trolls  after-et!e<'ts  which  I'ender 
the  j>rogu()sis  of  exi-isioii  of  the  hin^nx  d4»Qbtfnh  The  steps  to  be 
taken  are  self-evident.  It  is  neeessary  to  protect  the  trachea  abso- 
hitely  from  the  secretions  of  tiie  wonnd  and  diminish  suppuration  and 
decomposition  in  the  wound  by  shutting  off  the  pharynx  as  eonipletely 
as  possible* 

In  1888  Gluck  and  Zeller  recommentlcnl  prophylactic  resection  of 
tlie  trachea  on  the  strength  of  ex|>eriments  on  animals.  The  stump 
should  be  pulled  out  tlirough  a  sj>t^eial  transverse  incision,  or  covei'ed 
with  tissue  and  attached  all  the  way  around  to  tlie  skin  by  carefully 
placed  stitches.  This  idea,  which  did  not  at  first  reirieive  proper  recog- 
jiitiouj  h'dii  since  then  l>eeu  carried  out  on  the  human  being  by  Gluck 
and  by  many  other  o[»erators. 

Fio.  90. 


EzclMlon  of  the  laiynx  after  Perier,  with  conical  obturator  cannla  in  the  tracbeft. 


Perier  has  performed  laryngectomy  with  separate  stituring  of  the 
trachea  since  IHftS,  The  points  in  which  his  operation  differs  from  the 
technic  ilescribtHl  above  will  be  briefly  mentioned. 

There  is  no  preliminary  trtieheotomy.  After  having  exposed  the 
larynx  in  thp  manner  already  dpserilxHl,  two  strong  sntm^es  are  passed 
around  one  or  two  rings  of  the  tracliea  without  including  the  muouus 


OPERATIONS  ON  THE  AII^-PASSAGES. 


285 


raembmnc  if  po.s.sible.  The  tmcbeu  is  thi*n  divided  tnin aversely  ujxm 
SL  <lirec!t*jr.  The  stump  is  iiimiwliiituly  pulltHl  out  uf  the  wound  and  a 
thick  ci}ui<uil  canuhi  iiitrmlucetl  imtil  it  i-ompk-tcly  ot't'hides  the  himeii. 
Tile  ?iutures  are  tied  arountl  ix  \uhh\  tm  its  ermvi  xity  am!  hohl  it  in 
I>!aee.  (Fig.  00.)  Ai'ter  exrisitm  is  i-omplettil,  tlie  tnielie:i  is  sutured 
to  the  suiTouiiding  skin  vctv  completely  and  the  lougitudinal  wound 
oh^se^t  with  deep  sutures  uO  the  way  ujj  tn  the  j>liaryugeal  opening, 
wHiieli  is  made  as  small  as  jiossible,  Perier  reeauuneuds,  when  traehe- 
otximy  is  tuiavnidable  on  account  of  marked  ilyspuiea,  oj)eniu*2^  i\f  the 
crieothyroiil    niembrdne    so  as  ti>  make  use  ut"  this  meth*Hi  if  [Missible. 

Garr&  has  recently  operat'tHl  sueeessfully  upou  2  eases  in  which 
tracheotomy  wius  first  {>erform«l  and  the  stum|>  of  the  trachea  ek>stHl 
by  disseetiug  out  tlie  tipper  ring  and  suturing  the  mobilized  wall  over 
the  stump. 

Banlenhener  was  lirst  to  attejnpt  to  shut  off  amipk.'tely  the  ]>haryn- 
gt*iil  wound  by  pre^rving  as  much  of  the  mncouj*  nierabmne  u.^  pos- 
sible from  the  epiglottis  downwaitl  and  then  suturing  these  margins 
to  tlie  eilges  of  the  fesopjuigeal  niiieous  membrane.  If  needs  lie,  tlie 
e<lges  of  the  epiglottis  were  refreshened  and  the  latter  made  use  "tf  to 
close  the  defect.  As  a  rule  tlie  sutures  did  not  ln4d,  biit  a  eertiiin 
amount  of  pmtcction  was  obtained  during  the  early  days  at  lea-st. 
This  tnethcMl  \vas  further  improved  by  Poppert  (doulile  row  of  sutures) 
and  Kotter,  who  sewnl  the  uniseular  structures  over  the  miite<l  mucous 
memlniuie  and  obtaiuetl  rapid  recovery  after  ahnt)st  coin|>lete  closure  of 
the  skin-wound.  Extt^nsion  of  a  carcinoma  Iicyond  the  limits  of  the 
larynx,  necessitating  removal  i»f  parts  of  the  pharynx  and  o'sopliagus, 
increases  the  dangers  of  the  operation.  Closure  of  the  pharytTX  has 
tlie  advantiige,  besides  that  already  tu<.Mitioned,  of  alh>wing  the  jiatient 
to  swallow  in  a  normal  matmer  soon  after  the  operation.  In  a  few  case.s 
it  was  not  necessiiry  to  cmphiy  the  stomach-tube.  During  the  first  few 
days  after  o|X'ration  it  is  well  to  make  use  of  reetid  feetling  exehisively. 

The  above  method  of  procedure  can,  (d'  course,  be  made  use  of  only 
when  total  excision  of  tlie  larynx  is  iniltwited  from  the  lirst.  When 
C(»rtainty  on  this  point  cainiot  be  obtaincfl  by  laryngoseopio  examina- 
tion, as  is  ofti'ii  tile  case,  the  operation  shonld  eommence  with  a  pro- 
vifliivnal  laryngotomy.  The  ciiuditions  found  will  ih'tcrniine  the 
further  steps.  If  a  decision  is  rc^tched  in  favor  of  total  excision, 
the  author  recommends  that  the  trachea  should  be  immediately  ili- 
vided  tmnsversely  and  that  the  larynx  should  be  se|»aratetl  later. 

Partial  laryngectomy  is  so  atypical  an  operation  that  it  is  not  possi- 
ble to  give  any  general  dt'scri[>tion,  except  in  eases  of  unilateral  exci- 
sion, thctcelmic  of  which  is  evident  fmm  what  has  been  said  regarding 
total  excision.  Kix;her  recommends,  in  ciise  of  eireiimscribetl  neo- 
plasms, first  to  apply  the  cautery  in  the  healthy  surmnnding  tissue 
and  tlien  dissect  out  the  growtli*  The  author  luis  already  mentioned 
subperiosteal  resection,  as  pnictiseil  by  Heine  and  P,  v,  Hrnns  in 
cases  of  stenoses.  The  measures  for  tlie  puriwise  of  protecting  the 
wound  and  the  lungs  maile  use  of    in  total  excision    of  the  larynx 
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(^nncjt  lie  appliLHl  in  partial  larvnircetomy  (pnijiliyliu'tif  restrtioii  and 
suturing  ol'  tlit*  tnu-bfu,  t■l^J^ul•e  oJ'  tla*  plmryijx).  Tlit' burgfuii  imi5t  in 
tlii'se  ca^^s  have  recourire  to  the   mcthtuls  lutntimicHl  in  eonoectioii  with 


laiTiig(tt<jmy.     Tlir^  pliysinlo^iral  fiiii(*t 


uni  oi 


the  jtivscrvtHl  portion  n1 


tlje  hiryiix  givt>  a  rdative  ajiiuunt  iif  prottrtinti  which  iniTi'a.H's,  oilier 
thiiit^s  being  e<jiml,  wit!i  thr  amount  jjreserved.  Stunetitnes  wht'n  die 
eiitmnee  ur  even  mily  hali*  of  the  epiglottis  is  pre.servLH.1  swallf>\ving 
may  he  normal  from  the  first.  Some  surgeons  prefer  to  leave  a  tani- 
|K)n-tuhe  in  [ilaee  (hiring  the  first  days  after  ojtrnitiun.  (Mikulie/.,) 
This  i.s  later  I'eplaeeil  l>y  an  orJinary  tampon  ami  ehaiigeil  fro<jueiJtly 
during  the  day  (six  times,  Perier).  Other  authoi-s  (^8em4m,  Koeher) 
close  the  woimd  by  sutures  without  the  use  of  tainjunis  and  try  to 
prevent  the  entrance  of  secretions  by  a  suital)le  positirm  of  the  bmly* 
S.>uion  places  his  patients  hi>rizontally  on  the  opt^catetl  side.  Rarden- 
hener  recnmmeuds  that  the  head  sliould  be  htweri'd  by  eutting  otf 
the  mattress  on  which  the  patient  lies  at  the  level  of  the  slioulders 
(total  excisions,  twti).  v,  Bruns'  statistics  make  it  quite  evident  tliatall 
these  ae(i?ssory  nieasin'cs  gdve  comparatively  little  protection,  and  place 
in  a  doubtliil  light  the  assertimi  that  excision  of  carcinrmia  hy  thyrot- 
omy  ami  partial  resection  is  relatively  devoid  i>f  danger  comj>arcd  with 
total  laryngectomy.  Considering  the  surprising  mortality  with  vcm- 
servative  oj>erations,  any  suggestions  should  1r*  ghnlly  received  that 
give  a  eliance  of  bettering  the  results.  A  fiiethod  i»f  this  st»]i  which 
sf^ms  worthy  of  imitatinn  has  been  nrently  reconmienfled  by  Ghick, 
and  calh*d  laryngojilastie.  This  consists  in  making  use  of  the  ex- 
ternal skin  for  the  pur(»ose  of  filling  up  the  space  where  the  lar\'nx 
was,  and  tlius  chising  th<'  plnmngeal  iJ|K'ning,  thereliy  shutting  nff 
the  ])iiarynx  from  the  air-passages.  After  tlie  wound  has  healnl  the 
bridge  of  skin  is  perforated  nnd  the  laryngi'til  <ipeniiig  closed  by  a 
secondary  operatifnu  Aspiration  of  Hecretiotis  from  the  wtmnd  is 
avoided  by  Foderl  in  Gussenbauer's  clinic  in  quite  another  way. 
This  method  is  of  use  only  after  total  excision  or  conijilete  trans- 
verse sect  ir>n,  and  it  sc<"ms  to  the  autlior  to  be  of  sutfieient  im[Mirtaiiee 
to  be  briefly  described.  It  is  based  u|K>n  the  fact  observed  pjst 
mortem  in  animal  experiments  mid  on  living  man,  that  the  trachea  can 
he  jmiIIkI  u]i  lor  a  con^idenible  distance.  This  mobility  of  tlie  trachc^a 
is  riKHle  use  <»f  hy  Foderl,  wlio  sews  the  stump  of  the  traeliea  to  the 
jtharyngcjd  w<uind,  thus  avoiding  a  large  granulating  surflice  inside 
of  the  tube.  The  air-passagt^  is  ctmipletely  shut  ofl*  from  the  ex- 
ternal  wound. 

Friderl,  on  the  strength  of  post-mortem  experiments,  recommends 
that  the  epiglottis  and  the  arytcnf^-epiglottidcan  folds  he  pres<'rve<l  if 
possible.  After  carefully  arresting  all  l)leeding  the  mendjranous  |M^r- 
tion  of  the  tnichea  Fiehind  or  a  remnant  of  the  cricoid  cartilage  is 
unittMl  to  the  iH'ginuing  of  the  arvtemM'piglctttidean  folds.  At  the 
sides  and  in  fi\>nt  through-and-throngji  catgut  stitches  arc  placed  ami 
ti<'<l  from  behind  forwanl.  A  few  of  the  antcTior  suttires  pass  around 
the  h}'oid  Ixme  beneath  tlie   muw>us   metubraue,  and   also   through  the 
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base  of  the  I'piglottis  and  tli<'  first  tmcheal  ring,  fcir  the  purpose  of 
preventing  retnietion.  Bo.skle^  this,  the  seat  of  suture  is  fa.'^teneil  to 
the  St  I  rri  Hi  ruling  no  ft  jKirts  by  means  of  a  few  .stitehes.  The  museles 
aro  nnitetl  over  tliis,  and  two  {^mall  iiKlotbrTn  drains  placed  on  either 
side  at\er  rlosing  the  wound  elsewhere.  It  doe.s  not  seem  ntx'essarv 
to  use  an  immolnlizing  bandage  for  the  iiead,  because  the  suturei^  seem 
to  hold  even  when  the  head  is  considerably  extended.     (I'ig.  J>1.) 

Fig.  91. 


Trtmsverae  suture  of  the  tT»chea  ■iter  Inrytjgectoroy,    fFSdert.) 

Other  com  pi  i  eat  tons,  aside  from  aspiration  pneumonia  and  cellulitig 
of  the  nefk,  play  an  insii^nificant  part  in  the  .*<t;iti.sties  of  laryn- 
g^itomy.  Sometimes  the  |»aiients  have  been  observwl  to  collapse 
within  forty-ti*^ht  liours  after  operation,  due  to  dfliriura  cordis. 
Stork  ex  plains  these  fatal  ciises  by  assuming  s<jme  injury  to  the  de- 
pressor fibres  which  are  supposed  to  take  their  course  along  the  pos- 
terior wall  of  the  larynx.  Hin  assistant,  Alpiger,  has  demonstratetl 
communiLiition  betwtx'n  the  vagtis  and  tlie  syni|>athetic  nerve  in  the 
region  <if  tfic  Inrynx  l>y  careful  disspftions.  Physiolngieal  proitf  of 
these  assertions  is  lacking.  Grossmann  claims  that  tlie  danger  is  due  hy 
irritation  of  the  superior  laryngeal  nerv^e.  Perruohet  comes  to  the 
same  ctjnelusion.  (thick  considers  cwaine  an  effective  prophylactic 
against  these  reflex  synijitoms. 

Secondary  hemorrhage  has  been  the  cause  of  a  few  cases  of  death 
after  excision  of  the  larynx. 


2«*  DUiEASES  OF  THE  LABTSX  AXD  TRACHEA. 

li  it  i«  pcis-fole  C'>  «ave  a  iVv  paiieot^  npr-m  death  or  prolong  their 

lire  r"'..r  i  iVw  year?  f.'V  iarynsnect^.-my.  ihis  i>  safficient  success  to  over- 
nJK-  ail  orZ-^ii'-n-  m2id*r  iiy  tii-jr^  anca;tr>iii^cic  to  the  opendoD.  The 
qri*r-ii'>:i  ••:'  :unct:«*DaI  result  i?  :!4iU>nliEiate. 

in  •"•rr.^  ct2.?«>  ait^r  fjarmi  laryng^^t^ny  all  the  fuDctkms  of  the 
lunnx  miiv  l#e  siliih.'^t  cocipiitely  R&tORti  ■  deglniitioD.  breathing, 
ph' •luiti'/D  .  1 1  ba.s  already  l»:«rn  explained  what  natare  is  capable  of 
*h'iu.z  hy  tv'fmin^  c>>nJ-like  scar>  oa  the  operated  fide  to  aid  in  restor- 
ing; the  voice.  Even  atter  toial  excision  the  functional  result  has 
(4ten  ex^reetJed  all  expectation.  Mi*<t  patients  aie  able  to  swallow 
r^iiid  iir  reminjiid  fluiil  ^<«.>De^  i*r  later  witli«>ut  difficulty.  Liquids 
may  l^e  -walL'Wed  by  tempi>rarily  cki^^ing  tlie  phaniigeal  fistula  with  a 
ttnijer  fir  a  pn.-jier  jad.  lu  v'ther  crimes,  iii.iwever.  saliva  and  fluids  run 
out  over  the  «kiii  *A'  the  nc-f.-k  and  int«>  the  tracheal  fistula  to  such  an 
extent  tluit  the  futlent  deciamU  that  tht-  pharyngeal  fistula  be  closed. 
A  tier  complete  closure  ••:*  li:-  phan'nx  in  one  «»f  the  ways  already  de- 
*cril^i,  the  fiatient  is  aMe  t.*  swallnw*  in  a  perfectly  normal  manner. 
Brr-athin^  thr^mgh  the  mouth  and  m*-^  alter  total  excision  stops  with- 
out the  aid  rif  any  special  ap{iamtus.  It  depends  largely  upon  the 
natUFf/  of  the  margins  nf  the  tistula  whether  the  trached  tube  has  to 
lje  worn  |»ermanently.  Provided  they  are  firm  and  have  no  tendency 
to  cicatricial  c<>ntRiction.  or  tn  *ink  in  with  respiration  (this  result  is 
bf.-st  obtained  hy  awu rate  suture  and  primary  union),  then  the  canula 
may  l>e  cliseardi*<l.  A  whispered  voice  remains  even  after  the  phar%-nx 
ha*  U-en  completely  shut  <itf  fn>m  the  air-passages,  and  as  shown  by 
exfiffriencr*  may  Ik?  develojHxl  by  practice  until  it  is  quite  sufficient  for 
thf:  (lenian<ls  r>f  the  patient.  Hans  Schmidt*s  case  has  become  more  or 
Icr-  relehniti.'^l,  in  which  un<ler  conditions  of  this  sort  a  loud  although 
rou^rh  and  monotonous  voice  was  developed.  One  of  Mikulii^s  patients 
was  even  alile  to  >ing.  Gottstein  explains  the  development  of  a  pseudo- 
voice  hy  the  formation  of  an  air-chamher  in  the  pharynx  and  oesophagus 
whieh  i-  vf>luntarily  inf1ate<l  and  emptietl  l>y  the  patient.  The  conditions 
in  Frnicrrs  ca>e  were  esjK*cially  favorahle,  because  the  entire  expiratory 
air  wa-r  avuihiblo  for  pHnluction  of  voice.  The  margins  of  the  tracheal 
(■utniucf  seenie<l  to  act  as  rudimentary  vrical  cords.  The  voice  can  be 
unfl'-rstoorj  at  a  di.-tance  of  thirty  yards.  He  is  able  to  partake  of  all 
sort-  of  ffMid  liv  hrddiiiiT  his  head  somewhat  flexe<l.  although  fluids  go 
down  th*'  wrori^  wmv  nr«'a>ionally. 

An  artififial  l:irynx  has  lu-on  the  result  of  all  the  efforts  to  replace 
tli«-  lo-t  voice.  The  fir>t  exj)erinients  f(»r  rest<»ring  the  larj'nx  were 
rri;id<'  by  <''zerny  in  (■onne<'tion  with  his  tir>t  work  on  dogs  after  excision 
mT  thr*  l.'irvnx.  The  fir-t  artirteial  larynx  for  human  individuals  is 
drii'  to  th«'  etlnrt-  of  Ciu-senbauer.  Althoujrli  the  principle  of  the 
:ipi»:ir:iins  i-  -imph-,  the  teehni<'al  diflieulties  are  great.  This  fact 
i-  ilhi-tniieil  by  th«'  larirc  number  of  nKMJitications  and  changes  which 
li:iv«'  bi«'n  niad<*  l)y  nntneroiis  authors  in  Gussenbauer's  original 
in-tiiiin«rii.  (V.  IJruns,  F<»ulis,  J.  Woltf.  Kotter,  Xarath,  Gluck,  Gott- 
^t<'in.)     All  of  these  instnunents  <'<)nsist  in  the  main  of  three  parts: 
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a  traoliosil  tiilx*,  a  lurvng^pal  tulw',  vvbii'h  fits  into  thfi  formpr  anil  poiuts 
upward,  sitkI  tlie  pbnnatiim  €aiHi]a»  which  is  introdiici'd  into  the  latter. 
This  0( vnriTn nil i I'll tes  witli  tht^  tnicheal  tuhc  by  riuims  of  a  large  opening 
aiul  trail  Ix*  eloswl  anteriorly  by  a  valve  that  is  removabh^  and  allows 
free  access  to  inspiratory  air,  but  is  closed  by  tlie  expirntorv  current. 
The  vi>ice  is  crMitainwl  in  (lie  interior.  In  v.  Bruns*  artiticial  larynx, 
dc'pictetl  iu  Fig.  02,  the  metal  vibmtor,  wliicb  gives  a  truni|iet-like 
Round  and  aunoys  on  account  of  it^  vibnitiuu  during  simple  respiration, 
has  heeu  reptaceil  by  a  rubber  disk,  whicb  ciin  bo  introduced  by  the 
patient  himself  thnrnj^h  an  eye.  One  of  the  chief  objections  to  the 
artificial  larynx  is  due  to  the  entrance  <tf  mucus  and  saliva,  whicb  soil 
the  vibrator  and  render  it  uselessj  and  wliich  may  reach  the  tracliea 
itself.     The  spring  cover  applied  by  Gus{?enbaiier  to  the  stiff  larj^iigeal 

Fitt.  92 


Artlflcliil  tttiynx.    (t.  Brani.) 

tul>e  gives  insufficient  protection.  Brutis  advixsatotl  the  use  of  a  jointed 
canula  instead  f>f  the  stiff  tube,  which  can  adajtt  itself  to  the  move- 
ments of  the  pbaiTnx  and  is  made  lon>rer  than  (iussenbauer's,  su  as  to 
render  it  dillicult  for  iriccreti<jns  to  enter»  and  helps  to  prevent  the 
martj^ins  of  the  wound  closing  down  ivver  the  cannla.  J.  Woltf  has 
rctiirneil  to  the  sliort  stiff  hiryngt^iil  tube,  and  closes  the  same  by  means 
of  a  line  sieve,  wdiich  allows  sufficient  air  to  etiter  for  the  purpose  of 
phonation,  but  prev^ents  the  entrance  of  set-reticms  fnmi  the  nirnith. 
Accorfling  to  the  literature,  very  ^<wxl  resnlt«  have  been  obtained  by 
the  use  of  his  instrument.  Narath  considers  that  the  protection  given 
by  Wolff's  sieve  is  insufficient*  The  nn^tliod  of  cbtsure  which  he  uses 
h  simple  and  has  been  very  succ4'ssfu].  He  puts  the  reerl  in  the 
tnicbeal  tube  and  replaces  tbe  metal  tube  by  a  strong  drainage-tube. 
Vol.  II.— 19 
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filling  up  the  entire  phan-ngeal  fistula  and  reaching  fiir  enough  up  so 
tluit  in  the  act  of  swalk)wing  the  opening,  which  is  directed  backward 
toward  the  pharyngeal  wall,  and  which  is  cut  obliquely,  is  pressed 
ag-ainst  the  pharynx.  Bruns  and  Wolif  prevent  the  entrance  of  food 
into  an  artificial  larynx  while  eating  by  replacing  an  occluding  obtu- 
rator for  the  upper  end  of  the  canula.  Other  objections,  the  leaking  of 
saliva  around  the  pharyngeal  canula  and  the  escape  of  air  around  the 
tracheal  tube,  have  been  obviated  by  Gluck  by  the  use  of  a  soft-rubber 
jKid  filled  with  air  or  glycerin,  which  is  pressed  down  against  the  fistula 
by  the  shield. 

The  newer  methods  of  total  excision,  which  place  a  more  or  less 
exttjnsive  bridge  of  skin  between  the  trachetd  opening  and  the  pharyn- 
geal fistula  due  to  suturing  the  trachea  in  place  and  closing  the  wound 
above,  do  not  allow  the  use  of  the  older  laryngeal  modelj^^,  because 
both  arms  are  closely  united  in  the  lower  angle  of  the  wound.  A 
modification  of  "^^'olff' s  larynx,  by  Rotter,  which  attempts  to  overcome 
tliese  objections,  does  not  seem  to  have  been  es|)ecially  succcssfnl, 
wherc^as  Xanith  has  solved  the  pn)blem  in  a  very  simple  way  by  the 
use  of  the  nibber  |)ad  above  mentioned. 

It  is  sufficiently  evident,  from  what  has  l)een  said,  that  the  diffi- 
culties and  disadvantages  associated  with  an  artificial  larynx  may 
be  great.  If  to  these  are  added  the  facts  that  some  patients  are 
much  annoyed  by  the  irritation  which  the  pharyngeal  tube  exer- 
cises, and  that  some  experience  pain  due  to  the  pressure  of  the 
canula,  and  that  prolonged  talking  with  any  of  the  instruments,. 
owing  to  the  associated  difficulty  in  expiration,  is  exhausting  and 
gives  rise  to  a  sense  of  oppression,  and  if  it  is  further  considered 
that  many  of  the  |)atients  on  account  of  their  individuality  and 
calling  cannot  give  sufficient  attention  to  the  apparatus  which 
even  the  most  simple  artificial  larjnx  demands,  provided  it  is  to  act 
jwrfectly,  then  it  will  be  easily  understood  how  it  is  that  many  patients 
soon  discard  the  apparatus  and  sjitisfy  themselves  \\*ith  a  whispered 
voice.  On  the  strength  of  experience  of  this  sort,  it  is  not  astonishing 
that  some*  surge<ins  (v.  Bergmann,  Mikulicz,  and  others)  do  not  make 
use  of  an  artificial  larynx  except  when  esjKH»ially  desired  by  a  patient  wha 
is  nut  satisficHl  with  the  whis|XTcd  voice.  EsjKXMally  in  cases  in  which 
])riinary  union  of  the  pharynx  has  been  successful,  it  will  be  doubtful 
whether  it  pays  to  sjicrifice  the  advantajrc  of  |H?riivt  swallowing  and 
absolute  protecti«»n  of  the  air-passiges  iroiu  the  entnmee  of  secretions 
of  the  mouth,  and  make  use  of  an  in>trninent  which  the  patient  may 
diseanl  after  a  few  weeks.  (Jluek's  phonetic  nose  appanitus  enables 
the  surirt'(>n  to  (le«'ide  this  (|ue>tion  in  favor  of  preserving  pharyngeal 
closure.  This  sini])le  and  inj^enious  apparatus  consists  of  a  metal  cap 
l)rovi(led  with  a  valve  which  closes  during  expiration.  This  can  l>e 
plaeinl  on  the  tniclieal  tube.  At  the  up|H'r  end  is  a  small  tube  to  which 
a  rubber  tube  ujay  Ix'  attacheil,  leading  into  the  nose.  The  reed  is 
}>laeed  in  this,  and  consists  of  a  small  rublKT  band  fastened  over  a 
metal  ring.     A  cap  is  screwed  over  this  which  unites  the  apparatua 


Giuck'if  pbuiiation  ap|>amtiiiK  In  place :  1.  cup  witb  valve  ;  2,  voice. 

Tlio  a(lviinta.u;i's  af  tliis  instniUR'nt  siri"  so  ovttipiit  that  it  is  un- 
nweissary  to  eniurn^raU*  ttiem,  Tlie  author  wishf;^  in  enip]ia.size  only 
that  ho  lias  jx^rsonally  Inn^orae  convinciHl  of  tlit*  gtKKl  plioDetic  effect 
that  Ghick  obtained  in  this  way  iu  a  patient  after  total  cxeision  of  the 
hiryiix  and  phaiy^nx.  This  man  was  able  to  sin^  (piite  well.  Gott- 
stein  introdnees  (be  voiee-tulie  through  the  angle  of  the  month,  instead 
of  through  the  nose. 

FmlerFs  method  of  transverse  suture  i-enders  the  ui^e  of  an  artificial 
larynx  impossible,  of  course,  but  at  the  same  time  unneeessaiy. 
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]:i-.T   !.?:nii'  ••  in'Mmiiiir  rli**  pliy-ininini-  .)t'  the  thyrr^d   oaay   be   briedv 

'. .  r  .r;ii  •\.-i>u.ri  .)t'  riiH  riivrrii«l  iu  miLUiiiiulia  b»  tnllowed.  «?spt^>- 
i'ini!"  II  Mi-ir  •■ri.  \v  -t'Vfi-M  tii>riiri)ainff-i  :L<-s«H'Uir«^l  widi  4f»nvuLii«>Q«i 
't-rjiir-  .  \\\*\  i.-ii:i.ly  i'i'?-iiir.-i  taraiiy.  Tbi.-  L-  cuiim^I  by  abiience  uf  tlit 
i.rj::i!i.  \\*\  nr  ^»-c-:iUf*»  't'  any  injury—.'.  -/..  iifi^**^.  iSrhilT,  Puhr. 
'.'/-..  A  ivr:i«*r.  A!l^»'r«'iii,  Ti/zmii,  H-'i>ley.  L'lrbetri,  >Littei,  ami 
rin-  i;;:;.!  •'-  n" -ri-iTirimi-..  Tin- -yniprDiii.- ap|>^r  iis?iially  six^n  after 
»*\-.--- I  n.  If  .'V.'*. .-r.  'in-y  luav  '-e  -iiiriic  nr  ^ec  in  aliser  some  cinit:. 
Kci'-r .  i>  "..  "iii?.  nit*  IP*  :I".v  if  ail  '^Hint*??  «)t  ern^r  be  taken  inti'* 
i*i.n-ii!ii'nr  111.  A  ■iMinri-  ■■ii-«'rv:iriirii  -iiow-  that  when  exL*k?Ki>a  L* 
tr.i/'v  fi  :.;■'  :ii»  -vinpr.in-  -.i«-!v  ir^  "irh»*r  ri^amancs  of  the  glsini^^ 
W:,  r  i.^n-—..!"-  i-laniiiiia  '.>ai-:iriiyT^n""it-a  irtaiwis  ^rhieb  pertbmi  the 
*Iiirii-  r'  'i:!-  '^xi-i-iii  i-)*!!^-:.  II.  [■  >  ^'le-rii -liable  whether  it  has  ever 
y^-t-n  ..i.-t-r-fi  'iia-  irS-r  '.r.i;  .-c  --ji-n  ■f  die  z\iiii\K\  in  oamivora  ami 
in  "l:^-  li-^rnr-p  ■  r'  iny  .ii*fi — .  r-  .i:;i;iiU.  rhe  aniiiiaL*  were  &ee  from 
t»-r.ii-.-.      A  7  inv  nirr^.  riii->*-    ■a.'*--  .i;*-  ■^>i:r»?!iiHly  rare. 

r.-j  ..•■r!'i"ri  "i.i-  ai'iiti^  -y  ":ipr..!\i.-  irv  n«'t  m^  Jimstant,  which  pro(>. 
aiilv  :-  ::i  i.ar*  -i  ■,*-  "■■  rh«^  rarr  ':iar  "i:i-M»  aainiiiJs  alwav:*  faa¥~e  pom- 
rlr-T'.i«l  i'".;!;-:-!-  ':  •ww'wv.v.x  '-•'  ••-r'»-'-ia:  -"i:"'-  is  ii«.c  takr^n  r*  remove  cheni. 
Ill  .i!r:.'  --  li'.  .■:!.-*■-,  :.i'V'-v.-r.  ■•rir"!;:--  ili-mri>aQt.i's  ari-e  iGley),  ^rhich 
ar*-  •■*•[-••■:. i!.-  :;..!. 'a-m  ir*  ''w*-  i:ii:r.al-  ■■wn-  -irw.'rateil  du  ?rheQ  quite 
y.^iiivj' ■  Fr'rV.i'i'rr-r.  :«-r-.'!ial  i.iV'^riiricii'ii  .  The  thyr»>M  trfaiiJ  u*  lar 
m-ip-  :-:.:--:'-.tLr  i:i  ■-.■iriv  lir'-  -i^an  laC'T.  \Vhen  t.-amivoni  are  pat  ou 
an  '^-v.-'v.-  V.--V--.:  .;.•  .li^-r  rtr'-.r  r.-cai  •■:X':>:'»:i.  they  live  tor  a  greater 
IfTi.r-i  ■■:"  ri:;i'-,        fJr--i-ar-ii«-r. 

Ai*:.  -..'i;  rjj-  r»'  ;;r-  ••:*  to'.il  ^-x-i-i-'ii  •►f  the  thyr»."»id  gland  varv 
m'l"  fi  ::i  .iiji.-ri.-jl-  ■•::niiv..p:4.  -♦■wrt-  ratal  trtaiiy  :  herbivora,  disturb- 
aiii-»-  ■■;  irv-i'^ri.  :iri<l  ••iir-'ni-'  '-tir-ii^-xia  .  -till  the  I'linioal  pictaie  in  all 
v:iri»-'i-'-  -:i-\-  'li;::  -.vwi*'   'r-rany   may  r*r>i[iUMitly  change    to  chnMiie 

'■-.  U'- :_*■:,.  ■.-'-  .."••-.  rv;  I -j.  in-  -h-.vri]  rfiar  in  y.-.iiniF  ,-it.s  typical  crptin^ 
i-Mi  ■]■■-.'••.  ii!*-!!  ai''i-r  ::i::i'i't  •■■ 'rn;!!'-:*-  'X'-i-i-n  ••!*  the  thyp>id.  which  is 
fpirr:..T  ur --x  '\\r  l-"*}i  ppM-i--.-  :ir  i'lt-nrii-il.  The  :*iib«!equent  svmp- 
f..:;i-  .::•■■  !  .:!  ;--ri-'-l  liv  *\\'-  :fj-  ■  •:*  til--  liiiir-ial,   r*->«l.  and  tempera  tiirp. 

1.  A  ■■.^*!!:;  ■:■..  -wr  ■  ■:*  *!:■■  rhyr*..*-]  -■■■ihi]  i-.  n»«H'*>tir\'  to  pnpser\-e 
tlr-  -rj-  :,;-:.;  :'.■••.  :- -■.■.-•-:•:■  ^'- i:;  -i- v- !■  .!.::;irit.  Tin:-  size  nf  this 
i!i':.;'...;l  ;■:.;'.;■.'  ..•'  •'--■;.-  -.  ■;.  -  -:•.-:•;•■  i::  m  i!i  jii-t  a-^  in  animal^. 
n."  ■.!...■  !:i   T'.'-  'i!;':' r'-ii*     :':■:;!'-.  l.;r    i::    :!:.■    imiiviiltials  '•f  sjhhmc^s. 

>■-';!•  ?!';i'-    -:!i:i.i    r-'ii'i  s 'i' -    :'.'.'.'.    ii-   •r;::;--:.  !:*.  :il|.l   ill  othtT  CtlSOS    a    OOIl- 

-■■!--i  !■.!<    ]•'  -■"!:]'■  •■.  :!1  j.n.-.'-  r-.  !.•■  :!i*'!:^;«-i'  :.*. 

^  'M;i;ii  i\r«i-/ia!  Iii:1m«iii-.-  -•-m   !•■   |»Iav  a   «-frTain  ixirt :  graviditv 

/H:.I-1''I;:    :.-. 

-',.  >'.iii' rir/i'-  rill-  -i-ri'.'i-  r  -mIt-  i»r  «-\'ri-inii  may  W  avoided  hv 
trfiri-|>l:iiiiinL'  ili'*  iil:iri<l  t<.  «»Tii«r  |M-ilii'ii-  in  tin*  Ivxly.  <Sohift'l) 
\\'  it-  inr«-_Mity  i-  |in-crvi<l  \\\  ihi-  pn-iiinn.  tln-n  the  physiologiwil 
rijn«'fi'iii  ■«.  ill    \m-   m;nrit:Mnf"l  '|H'r-"ii:ii  «»ii-»'rvatiMn  i. 

TIm-  l'»-t  tiiijiTion  may  Im-  n|»lac«-<l  in  a  li-^s  .>-ati>iiU*tory  way  by  eon- 


DISEASES    AND  INJURIES   OF   THE 
THYROID  GLAND. 

By  Pbiik,  Dr.  FKEIHEBE  v,  EISELSBEKU. 


Anatomy.-— The  normal  shape  of  the  thvruid  plane!  varies  greatly. 
Ill  alHHit  eviTV  thii-J  :4uliji'et  a  iniJilIc  lolic  will  be  foiintl,  which  is 
ealU'd  the  pyramidal  lobe  or  mithlle  mrnu.  Tlii?^  lol>e  is  of  eii|xj€ial 
interest  on  account  of  the  difficulty  it  may  cause  to  the  surgeon  when 
perfortuitig  tracheotomy.  In  other  eases  the  isthmus  may  reach 
dowtr  as  far  as  the  sixth  traehral  rinp;  other  alinormah'tJes  consist 
in  the  ahsenee  of  the  isthmus  r>r  the  presence  of  only  one  lobe  (Hand- 
field  Jones,  Lusehku),  or  three  lobt's  with  no  cfminmnieation  (gland- 
ula  thyr<mh'a  tripartita,  (jrniber).  Two  important  abnormalities  are 
dipicted  m  Figs.  94  and  95.     (Marschall.) 


Fig.  94. 


Fio.  95. 


Absence  of  Istbraus.    fMarsrhall.li 


Iitbtntis  with  pyramidal  process.    (Uarschall.) 


Those  ca.ses  are  of  surgical  impirtanee  in  which  the  thyntid  is 
rotated  so  that  its  jEjeatcst  diameter  is  in  the  horizontal  plane,  while 
the  lateral  lobes  are  sitnatifl  between  the  trachea  and  the  cesophagus, 
or  almost  touch  behind  the  plmrynx.  In  other  eases  the  thyroid  gland 
may  he  sitnateil  ht  foto  hiw  down  (Kocher's  thyroptosis).  Absence  of 
the  thyroid  in  man  is  extremely  mre*     (Rihbert.) 

Physiology. — The  residt^i  of  investigation   earricil  on  during  the 
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last  <U'ra<le  ciuiceriiiii^  the  |»ln>ii>ln^y  of  the  tliyiNjid   may  l>e  brieily 
presoiiU'd  lis  Ibllows  : 

1.  Total  excis?ion  of  xhv  ilivrMid  m  mamtiiiilia  is  folIowiHl,  r>j»e- 
cially  in  onniivora,  hy  sevi^re  (lislnrlKtrit't's  a.s,s< n-ia tinl  witlj  foiivuJsiuiis 
(tt'taDy ),  and  iisiiaUy  results  fatally.  This  is  aiUf^t^l  by  abt^ence  of  the 
<»rpin,  and  not  because  of  any  injury — 1\  7,,  tntvcs.  (Schilf,  Fuhr, 
Col/j,  V.  Wa^iRH',  Ali>c'rtoiii,  TizziHii,  Horsloy,  Ughelti,  Mattel,  and 
the  author's  investigations.)  The  syruptnni.s  a|*])ear  usually  simjh  after 
eA'oision.  However,  they  uuiy  L»e  slight  or  i?et  iu  after  yome  time. 
Exeoptions  to  this  rule  are  few  if  all  sources  of  error  be  taken  into 
eonsideratlfjn.  Ar*(^nnite  o]>servution  shows  that  wlien  exeision  is 
followL^tl  by  no  syiuptoius  tlieix*  are  either  renmants  of  the  glands 
left,  '>r  act^essory  (t^landula  panithyre<VH]ea)  gUiuds  whieh  j>erforiii  the 
duties  of  the  exeised  [K»rtion.  It  is  questionable  whether  it  has  ever 
been  oliserved  diat  after  total  exr-isiou  <if  tlie  Ldand  iu  esiruivom  and 
in  tlie  absenee  of  luiy  accessory  jilauds,  the  animals  were  free  from 
tetany.     At  any  rate,  tlK'se  eases  are  extremely  rare. 

In  herbivora  the  acute  symptoms  are  not  so  ooustaut,  which  prob- 
ably is  in  part  due  to  tlie  fact  that  these  animals  always  liave  para- 
thyroid glands  rcmaiiiiniij  if  esjKcial  eare  is  not  taken  t**  remove  them. 
In  almost  all  eases,  however,  ehronir  disturbances  arise  ((Jley),  whieb 
are  esiw<^ially  marked  if  the  animals  were  <>perate<l  on  wIh'U  quite 
young  (Hot'meister,  personal  investi^atimi).  The  thyroid  g-lan*!  is  tar 
more  important  in  early  life  than  later.  AVhen  enruivora  are  |Hit  on 
an  exclusive  veirettdile  diet  after  total  excision,  they  live  for  a  greater 
length  of  time.     (Breisaelier. ) 

AlthiMtii^h  the  residts  of  total  exeisif^i  of  the  thyroid  ^laml  vary 
much  iu  animals  (carnivontj  severe  fatal  tetany  ;  hcrbivoni,  disturlv 
anees  lu  growth  and  ehrouie  cm-hexia),  still  the  <'liuieal  picturt^  in  all 
varieties  shows  that  acute  tetany  may  fretpieutly  change  to  chronic 
cachexia. 

V.  Wagner*s  observations  showe<l  tliat  in  young  cats  typical  cretin- 
ism developed  after  almost  couiplete  excision  of  (he  thvrotd,  whieh  is 
further  pr<Mtf  that  b(*th  processes  are  tdenticaL  The  snlisr(jueut  symp- 
toms are  iutluence^l  by  the  age  of  the  animal,   food,  and  tempeniture. 

2.  A  certain  amount  of  the  thyroid  gland  h  necessary  to  pj-eserve 
the  orgiiuisrn  fn»m  disastrous  eri'ors  in  development.  The  size  of  this 
minimal  amount  of  tissue  varies  greatly  in  man  just  as  in  animals, 
not  only  in  the  dilFi-rent  families,  but  in  the  intbvidnals  of  s|>eeies. 
Sometimes  small  reiuuants  will  Iw  snfticient,  and  in  other  ca.ses  a  eon- 
siderabfe  residue  will  prove  to  be  insufficient. 

Certain  external  i n tin* Miees  seem  to  play  a  eetiain  |iart ;  gravidity 
(Ilalsted) ;  age. 

3.  Sometimes  the  serious  results  of  excision  may  be  avoided  by 
transplanting  the  gland  to  other  jwsitions  iu  the  hoily.  (S(*liift'.) 
If  its  integrity  is  preserved  in  this  position,  then  the  pliysiologieal 
function  will   be  maiiitaineil  (ptM-sonal  ol>servation). 

The  lost  function  may  be  replaced  iu  a  less  satisfactory  way  byoon- 
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tinnal  injections  ot*  tlivntid  (Va.-«sale)  or  by  tmliiig  thyroid  glaud 
(Liiuz). 

4.  The  resiihtf  obtaine<I  by  exjx^nmentiititn)  on  Jinininls  (-(UTespond 
cloMt'ly  tu  tlif  (ilvservtitions  rn;i<h^  on  man.  Hiiiiiaii  Im-ih^s  may  devehtp 
acute  j-iymptoin^  or  hhnw  fhmiiic*  >^yuipt4)ins  jjiiil  pn'sent  all  tht'  >yhH€»- 
ipient  conditions  ohscrvwl  in  the  various  animals,  as  will  \w  explainetl 
later,  8iriiilar  conilitions  are  oUsitvchI  in  man  whon  tho  gland  is 
aljM'ut  or  tiiweiiswl  at  birth^  or  wlit-n  patholofrical  processes  develop 
dnt'inir  tlio  later  years  of  lil'e.  In  man  impntvenient  takes  ]i]a<'e  in  all 
ot'  these  eases  oidy  when  a  portion  of  ilir  jjland  heennies  developed  or 
when  thyroid  is  administi'red  sitUentatRHiii^ly  or  by  nioinh. 

Pharmacological    Peculiarities  of  the    Thjrroid   Gland— The 

aetiiin  of  tiiyroid  has  W-vn  te^^ted  in  healtliy  animals  and  Jmuian  heiuf^s. 
Taehyeardia  is  a  eoiistant  >yni]itnni.  Symptoms  ni'  puinpniir^  (di:'czi- 
ness,  stenocardia,  wlneh  nuiy  result  fatally)  are  in  all  prohalnlity  due 
to  the  use  of  i^jxiiled  tliyroid  or  impure  preparations.  The  jrlaud,  like 
other  ^damls,  deeomposes  mueli  more  nipidly  than  nuisele-tissue.  It 
is  donlttftd  whetlter  fresh  thyroids  ^ive  rise  to  any  sym|)touis,  aeeordinjj^ 
to  the  inve.-^iiyiitions  of  Lanz  aial  Pinsehan.  lieekiT  re|Hirts  that  a  eldkl 
ate  one  huntlred  tablets  of  ")  grains  each  lA'  thyroidin,  without  etfeet. 

Thyix>i<l  8cen»s  to  produc?  an  increased  elimination  of  jutrogeu. 
(Sc^hondortf*,  IVeiuiitr.)  Koos  and  Biirger  found  that  tlie  amount  of 
jihrisphorous  pentoxide  eliminated  in  the  stool  was  inerease<l  tenfold. 
An  attempt  has  been  maile  to  prepare  extraeh*  that  will  be  ]iermanent, 
because  fresh  thymid  gland  deeomjKJses  so  easily,  and  wbeji  <b'ied 
(Howitz)  loses  mueli  of  its  eflicieney.  (White,  A'erniehren,  r5oiir- 
mngh,  and  Wclleotne.)  These  prepanttitms  are  usually  eompi-essed 
tablets,  one  of  whieh  e<|Hals  (),♦>  gramme  of  fresh  ghnid-sidfstanee.  A 
number  of  investigators  have  attempted  to  isfilate  the  active  ])rinciple 
fr<im  the  thyroid  gland.  After  S.  Frankcl  believtHl  that  he  liad  found 
in  thyro-antitoxin  the  active  principle,  Rnnhann  succee<led  in  proving 
that  pure  iodine  is  emistaiitly  p^€^^ent  in  tlie  thyroid  gland  and  in 
giMJtiT  quantities  in  regions  wliere  goitre  is  not  |jrevalcnt.  After  the 
previous  use  of  imbue  the  amount  of  this  drug  found  in  the  thyroid 
gland  was  much  increasiMk  Baumann  was  able  to  pnne  that  iodine 
in  the  thyroid  gland  is  present  as  an  organic  ntmbinatinn  (iodothynn). 
It  is  |>ut  on  the  ruarki't  mixed  with  a  little  milk-sugar^  lo  grains  of 
io<lothyrin  containing  ^Jj^  girun  of  iodine.  This  prepanition  is  given 
in  place  t>f  fresh  thyroid  gland-tissue  in  doses  of  r»  to  8  grains. 

lodothyrin  has  pr^n-ed  to  be  of  vahie,  not  only  in  animal  experi- 
ments, but  alsM  when  given  to  biiman  beings  (goitn^  myxoslema) 
(Riunnann,  (roidnnyjiu  Roos,  Hofineister,  Hiklebrand,  C,  A.  Ewakl, 
Notkin),  although  all  authors  have  not  observed  positive  results 
(Gottlieb).  In  all  probability  the  thyroid  gland  contains  more  than 
r>ne  active  snlistanee,  and  iodothynn  is  p-rbaps  ordy  the  chief  active 
principle.      (Lanz,  Iveinbach.) 

Other  preparations  nuide  from  the  thyroid  gland  are  tliyraden 
(Kocher  and  Tmehewski)  and  aiodin  (I^auz), 
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lUSKASES  OF  THE  THYROID  GLASD. 

■.  .-^  niiiv  Ik*  I'irt'iiniscrilKil  or  «liftiist».     A  number  of  valuable 

-.  v-;v>  n'lativi'  to  the  first  micmsi-tniiwil  ap)x^nince  of  goitre  are 

;.~.  ,'   oi*  wliirli   those  <.»f  Virehow,  Wolfler,  aud  Hitzig  niay   be 

."..v.;!>i 

\\  -w  s\\\\\\>i^  hy|K'rpIasiii  (^tnie  inci\':iso  i>f  gland-substance)  there  is 
.  .  ;-.;'.T»»loirirally,  l^csidis  follicles,  tulx^like  or  sH)lid  glandular  forma- 
..V-  .•,:<;»h»4:<"»'*  to  the  enihrvtilotriwil  pixHvsses  of  development.  These 
^.  .  .-.MA'*  niX'  f'mjueiitly  spiral  ^ha]K1l  or  intt-rwoven. 

l*:>r  liot  iiiieroscopic-al  ^i^l^lls  <.»f  >truiiui  ntxiosa  consist  in  the  pres- 
,*.,N-  ,>r  -.rattensl  duets  of  this  i«sjH»cially  difierentiated  epithelium 
v',v/.  Ut>l  i"  N'l'ondarv  ]o1h>s  or  within  the  normal  tissue,  which  tissue 
^^\\.\\\\  inlillnites  the  eiitin*  normal  sinieture  in  the  form  of  small 
e,^slnit*«».  'r'"?^  view,  hehi  l\v  Hitziir,  is  ti>  1k'  in>ntrastcd  with  that  of 
\  \i\'ho\v,  who  considers  that  the  lH>irinnin«;  of  ciivumscribed  nodules 
^»l'  ..iruiiia  is  an  ovei^rowth  of  iu»rmal  tolHi-ular  epithelium.  Wolfler 
Mi'K-  tin'  faiise  in  dtvelopnunt  I'mm  eml>n4»logi«il  nuclei.  When  the 
n»\\  ^ri^'^*'*^'  "^  jrlainlnlar  >nhs!aiuv  is  i»<inipletely  embiyological  in 
H^iiiirai'lrr,  <»r  when  the  follieUs  no  loiii^r  devilop  typically,  bat  appear 
fy'i  till  ov<Tjrn»wth  «»t'  cylindriitil  ej>ithi*lium  and  glandular  ducts  lined 
\\iih  cvliiidriciil  i-piiheliiim,  then  adoiioniata  an*  nuant.  Anatomically 
lh««  ti-rrii  struma  d«K-s  in»t  apply  to  thise.  Sui^Nms  differentiate  diffuse 
iiitil  partial  ineriMM.*  nf  thr  thvr.>id  i:land  «iusetl  by  goitre.  The  first 
will  now  he  e<»u-ideriiK  wliieh  may  pn»M'nt  itself  as  follicular,  fibrous, 
nr  vaM'ular. 

DlffuBe  Hypertropliy. — l>ifl\i>e  hyivnmphy  involves  a  oniform 
hnviriient  "t*  the  vutin'  orpin,  wliioh  d^H's  not,  h<»wever.  alter  the 
I  Niiallv'  the  e«»ntt  nt-  •»!*  x\\v  follieKs  an*  inen^iiMd  (eolloid  variety)  at  the 
i.\|H'ti-e  of  tiie  I'-llirli'  it-i'll*.     In  otluT  eriM's  there  is  an  incfvase  in  the 
iiurnl»';r  'if  f"lli.K>  k\\w  !■»  pr.»liurati«in  of  v]»ithelial  ftvi.     Tliese  new 
|o||irli->  may  Uo'nu*  IimHow  and  then   till  A\ith  e<*lloid  material,  which 
iii.'iv  ^-aii-'  •xTt'ii-ivr  inrn-iise  in  >ize  idifl'use  ci'llnid  strumaV     It  is  not 
iirif'.oTiiin":j  :  •  h:ivi    in« Tra>f  in  -i/e  i»f  thi-  thyn»id  irlami  due  to  diffus^e 
iiiw  r-'n:.:.::  'ii  ■•:"  •l:i'->  anJ  !"":lielt>  wiilj.nit  inenaM-  in  the  amount  oi 
roll' 'i* I  "-■'*'  "^-i'  'i!r.iil:.i:u-'!>ly — \\\i\\  j^.  n  punly  numerical  hyperplasia 
h/MJ*  •'-■•■"■■•*■'■•*  •       1*:tVi>'-    lil'f.'n-    j-'-itrt.    whii-h    is    infivquent.    is 
ii-n;i    ■•"   .--•"..:•■:  '-^i*.   i--   '.'..'r.\-^\\  \\\  :li.    ^i. -,-.■:'! lit- onran.     Periiaps 
\\\t-  •  '.  ■ -J  -      -■-•;"•    •  \  '1'  1....  1" '  !  .J  :    :1.-.-  ;:r»i:p,  for  they  c«»d- 

,.].•    ;:.  V.   J  :   :   -    .:  \■v-v^\...   :'--;>    ;::  tl;-   txivnse  i»f  the 

\\,\/  •'..:   ■.■■.■■*-       A:  .        T-...-    '.:.  ::  ■    -■/■   ■  ■:  Tin   thyroid  gland  is 
■  -!     ■  :'     ..     •  •■"■-;•      ".. -J    ':.  "■ ..-  ::.-.    '.:■.:".  .t  :i  .-f  tht- vess<*ls, 

■       :  '  -    ,.  :    J    :•■•     -   .    -.   -...-::.,      AV.'V:ii-r  emphasixos 

\\i  •  '     >  •  ■.      -  .......       :.";.■*:.:  ..\^]>\y  hist«>lo|jioally. 

,\ -■:•...  :■       ."-.-.         J    •:■:«••.;  J   .:   ■.  \viiii-h  i>  pr^"»liahly 
i\  .     -         -J—:.  -:■    •    ■       ■    ■      ■  .^    :-:"....v ':.   ..fvessels   may 

i;.-.  :        ..*■   •    -     -  ~    :.      •..:.-.     «  ».  •    >>."::ks   of  >rruma 

'^: .    •>■..:•.  .'■-..■-.    _   :      ■■'..:.■::■:'  ihi-  ancTTt's  or 


CHAPTER    VII. 

DISEASES  OF  THE  THYROID  GLAND, 
GOITRE. 

EtioloCT' — Goitre  occurs  ondeniically,  epidomically,  and  sptnidi- 
cnWy. 

It  is  well  known  tlitit  tjoitrt'  is  nu>ri?  frtH|ULiit  in  ccHaiii  rcjjioiis 
tljiiD  ill  urbfi>,  mid  (it'ver  iltsnp|K'ars  from  the^e  ivginns,  so  tliiit  it  is 
justitiiible  to  ii[wnk  of  endeiiiir  goitre.  It  is  furtJier  noted  that  in 
re^iiniis  where  goitre  k  endemic  cretinism  is  especially  frcqnent.  The 
epidemic  tx-currenee  of  goitre  must  be  sepantted  from  this  emlcniic 
variety.  People  who  live  jippnrently  uniler  similar  conditions^  sneb 
as  soldiers  and  school-children  (particularly  thi»se  at  t)oar(ling-seljools), 
may  develop  at  the  same  time  a  swelling  of  the  thyroid  gland  which 
causes  more  or  less  distiirl)anee.  Finally,  goitre  occurs  in  individual 
scattered  cases  whi^'ii  arc  called  s|H>radie. 

Goitre  is  rarely  congenital,  nsnally  acquired.  Omgenital  goitre 
occurs  where  the  <lis«ise  is  endemic.  It  is  far  more  ctinnnon  in 
females  than  in  males.  BaillargtT  ix-portcd  4t>0G  males  with  goitre 
and  <S4H4  tV-malcs.  A  similar  relatinit  has  heon  ohsen'cd  hy  v, 
Schrotter,  Layeock,  Riitter,  ^\'olf^lT,  and  others.  When  cndcuiics 
are  severe,  this  proportion  is  more  or  less  evenetl  np.  (Baillarger.) 
The  reasons  tor  the  |ired<inTinaiiee  of  g^vitre  in  women  are  as  follows  r 
1,  menses  and  pregnancy;  2,  specific  occupation;  and,  ,'^,  the  use  of 
water  cljiefly  as  a  beverage. 

A^  i'iiv  as  the  freqnency  is  concerned,  goitre  is  so  common  in  regions 
wliere  it  is  endemic  that  it  sh<nild  demand  most  careful  attention.  As 
regartls  the  geographic  distribution,  reference  may  l>e  made  to  Hii-sch's 
geogra[»hie  pathology  anil  rj*icke\s  monogniph  on  diseases  f»f  the  tliyrtad 
gland.  The  more  the  distri[)ution  of  endemic  goitre  is  studied,  the 
greater  the  divergence  <*f  opinion,  and  surgeons  are  obliged  to  eonfess 
that  the  etiology  of  goitre  is  unknown.  (Liicke.)  A  certain  number 
of  facts  ouist  be  mentioned  which  apprar  to  favor  the  development  of 
goiti-e.  Of  these,  herwlitary  prtnlispositiou  and  congestion  of  tlie  head, 
esj>eeially  of  the  nerk,  are  to  lie  ennmeratcth 

As  far  as  heredity  is  concerned,  hi  sf>nie  families  gttitrc  has  been 
observed  f^ir  geuenitions,  and  in  some  regions  where  it  is  endemic  is 
eonsiifered  a  desinilJt* heirloom.  Omgestion  is  prodiieed  by  inoiintatn- 
clindiing,  especially  while  carrying  weight  on  the  liead  (Alahue),  and 
then  by  singing  and  by  using  wind  instruments. 

A  special  variety  of  congestion    is    represented    by    physiological 
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swelling"  of  the  thyroitl  glancl  iliirin^  the  menses  and  during  pre^- 
nauey.  Goitre  in  mure  eotiiiinju  in  girls  thau  in  boys;,  and  iit 
the  age  when  the  niense>*  u|ij>ear  this  rvlutioti  bec'mne?!;  btill  nion* 
mJirkiHl.  Prepfnancy  proliubly  itiHuences  tlie  deveh^prnent  nf  goitre, 
esi>e<^ially  wiiere  the  disease  is  endeniie,  or  in  regions  wliere  the  dis- 
ease is  ai>t  prevalent,  ctr  in  indivicjuals  wlm  have  had  tiir  some  time  a 
sruidl  uodiile  in  ihe  thyitn'tl  gland.  Hapiilly  iitlluwing  pivgnaneieti 
favor  the  develojmient  of  goitre.  The  size  of  the  thyrnitl  gland  is 
said  to  incrrase  markedly  at  tlie  time  of  delivery  and  immediately  atler- 
ward,  aeairding  to  Frennd  and  ITurten.  This  has  given  rise  to  the 
custom  of  midnives  of  tying  a  elotli  aromnl  the  neek  wiiile  a  woman 
is  in  laJ)or.  In  aeiite  infectiiuis  diseases  nipid  inerease  in  the  size  of 
the  thyroid  ha^  l>cen  observed.  All  of  these  factors  above  mentiou(Hl 
are  prtnlispising  eanses  only.  It  is  well  known  that  jieople  who  have 
had  no  goitre  may  develop  this  eoMditi*>ii  oit  niovjng  into  ti  region 
where  the  disease  is  endemic.  This  tnrm  of  goitre  nniy  make  its  ap- 
pearance within  a  slmrt  [fenod.  When  goitre  develops  in  several 
individuals  who  live  under  similar  conditions,  and  have  moviMi  into  a 
regicju  wliere  goitre  is  endemic,  the  status  is  sjioken  of  as  an  epidemic. 
All  cpideniics  have  bwn  observed  where  the  patients  livetl  under  nm- 
ditions  of  life  practically  alike,  such  as  in  barraeks,  prisons,  and  hoanU 
iug-schools.  An  eiH<lemie  of  the  entire  pt>[udation  in  one  vicinity 
haa  never  lieen  reprirted.  Epidemics  are  usually  observed  in  regions 
where  goitre  is  endemic  ;  rarely  ilscwhere.  Tlcncc  it  is  reasonable 
to  assmne  that  certiiiii  speciiic  inHnetiees  o[>eratc  in  people  who  are 
predisposeil  (new  nrrivals  not  acelimated). 

Goilrt*  is  observed  most  often  enih'mic,  as  already  mentioned.  In 
certain  regions  the  disease  has  been  obser\'c<l  for  centuries,  ami  in  these 
lucidities  cretinism  is  always  present.  The  luimlx'r  of  endemic  cases 
varies  at  ditferent  times. 

Tile  cause  of  goitre  bus  been  explained  by  local  conditions  of  soil, 
of  air,  and  of  water.  Insntlicient  «>xygen  in  the  air  (Rozan)  and 
excess  of  oxygt'U  in  the  air  (LiKZoli)  have  been  nu-ntioned  in  this 
resjM^ct.  By  examining  tlie  soil  in  regions  where  goitre  is  endemic 
certain  ilelinite  data  are  lielieved  to  iutve  been  found,  liirclier  has 
made  careful  investigations,  which  were  subsequently  confirmed  by 
Kocher  and  fvthers.  Bircher  emphasized  that  goitre  «ir  it>;  miasma  is 
conueeteil  with  maritime  dejio^it  nf  the  [jaheozuie  |)cj'iod^  of  the  triassic 
period,  ami  of  the  tertiary  age. 

In  the  Aargmi  comtnmiity,  Kuppersehwiel,  which  derives  iti» 
iiriukiug-water  from  alluvium  and  meermulasse,  endemic  goitre  and 
cretinism  were  always  present  to  a  marke<l  degree.  In  LS85,  5f) 
per  cent,  of  tlie  schiH>l-eluldtvn  were  affected  nuil  2o  per  cent,  of 
the  recruits  sntlered  from  goifre.  During  the  summer  f)f  this  year 
drinking-water  was  obtained  tVom  Auenstcin,  iti  the  Jura,  where 
goitre  was  not  prevaknit.  In  lH8(i  only  44  |>er  cent,  of  the  scIuxjI- 
children  were  affected;  in  ISSSO,  2'j  per  cent,,  and  in  lH9o,  10  per 
cent.     The  fact  that  goitre  did   not  disappear  entirely   is  explained 


by  Bin'lu^r,  w!in  observed  tliiit  sevenil  inlialtitant.s  f>btaineil  tht^'Jr  iJr'mk- 
iiig-wjitLT  Irdtii  tilt*  hrnok,  and  not  ihnn  i\w  water  tvservnir.  Only  17 
cii.ses  of  tTi'tinisin,  varying  thnn  seventtt'n  to  t\venty  years  of  agt',  and 
n*»  irnlwcilt'  cliildivn,  \v(*rt'  pnsviit  in  181*5.  So  that,  {K'tMnling  to 
Birrher,  the  eonniiunity  (*ould  antiripate  absohite  ili.'^a))]»farance  of 
gifitre  in  time.  It  will  be  dittictilt  to  inHxluce  more  positive  proof  than 
tlus,  that  the  eau^e  of  goitre  Is  contained  in  water. 

Twenty  years  airo  Liicke  exfiressed  the  <>pinioii  that  in  all  proba- 
bility some  mdviiowii  goitre  miasma  was  tlie  c^mse,  amilogoiis  to 
the  muse  of  malaria,  liaeterioh i^iral  exaniijiatiini  of  the  water  haw 
not  been  prtMluctive  of  positive  informatitm  :  fitill  tlte  author  afjrees 
with  C  A.  Ewahl  that  ^jitre  is  pnnhK-ed  by  some  speeitie  organism 
wbieh  grows  on  eertain  nutritive  medin,  ami  on  entering  the  hunuiii 
body  nujst  tinil  some  sped'al  disposition  4if  th<'  afleeteil  individual 
l)efore  its  jmtholugieal  peeuliarities  am  develop.  TJds  niiero>orgautsm 
seems  to  be  eonneeted  in  st>nie  way  Avith  eertain  telluric  ff>rmations, 
and  enters  the  hmuau  system  with  the  water. 

Inasmueh  as  tlie  specirte  eause  of  goitre  is  unknown,  it  will  be 
especially  interesting  to  make  note,  not  only  of  the  factors  wbieh  (ire- 
dispose  to  tlie  develo|»meiit  of  goitre,  lurt  also  of  those  wliieli  favor 
8|xnitaiKH>us  disapfR'araiiee  of  the  eonditioii.  Jnst  as  t!ie  growth  may 
appeiir  suddenly  (*r  gradually  (anite  hyperemia,  heniori'bage,  eysts, 
inflanmtiition,  malignant  degeneration),  so  goitre  may  remain  stationary 
for  a  eertain  length  of  time,  or  diminish  in  size  or  even  disappear 
entirely. 

During  febrile  diseases  (pneumonia,  typhoid)  goitre  may  diminish 
in  size  (Lfieke)  just  as  malignant  tumors,  esf^eeially  sarettnia,  under 
simikr  eonditi'tus.  Lfieke  states  that  in  the  eases  in  wliieh  goitre 
diminishef*  in  size  with  marked  emaeiation,  iiHline  has  as  a  rule  lieen 
used  secretly  in  large  quantities. 

Pathological  Anatomy. — The  term  gititrc  in<lie^vtes  eidargement 
of  the  thyroid  gland,  cither  symuietneal^  involving  tlie  entire  structure, 
or  t^artial,  as  nodules  aiid  cysts.  The  term  is  applied  esjK'cially  to  the 
endemic  variety  t>f  enlargement.  Sometimes  an  increase  in  size,  due 
to  acute  iuflanimatious  or  sjieeilie  new  grovrths  (sareoma,  carcinoma)  is 
calle<l  indamnnitory  or  nndignant  struma,  althoirgh  this  use  of  the 
term  is  nf>t  to  be  recommended.  It  is  very  ditliciilt,  as  will  be  seen 
later,  ti>  sejxirate  simple  liypertropbie  increase  au<l  proliteration  of 
glandular  tissue  from  Iwnign  mH>pIasms  (adenomata),  (ieuerdlly  sjx^ak- 
ing^  goitre  is  due  t<i  bypertrof^by  of  the  gland-tissue,  sometimes  con- 
sisting only  in  an  incrt^jtse  of  the  folliculnr  ef)ntents  or  in  distentifm 
and  proliferation  of  the  ■  vascular  elements,  and  sometimes,  which  is 
uncommon,  there  is  an  increase  of  tlie  cimneetive  tissue.  Veiy  fre- 
quently, however,  there  is  an  absolute  increase  of  gland-tissue — /.  «*., 
a  new  formation  iif  gland  which  is  very  hard  to  differentiate  from 
neoplastie  increase.  For  the  above  reasrm,  ditfercnt  authors  have  dif- 
ferent conceptions  of  the  conditions. 

The  increase  in  gland -substance  and  the  increase  in  the  contents  of 
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tlie  Inllk'k^  may  Ix*  riiTuiu.^cribni  or  ilitVusf.  A  ouiubtT  of  valuable 
nionn^raphs  rdativL*  tn  tlic  Jirst  riiicri»s<tt|ji(\-il  aii|>e4im»c4?  of  goitre  are 
available,  of  wbicli  those  ol'  Vircliaw,  W'nlHer,  auii  Hitzig  may  be 
mentioned. 

With  ilifftise  hyjjerplaj^ia  (true  increase  of  gland-substance)  there  is 
found  histnlugicuUy,  be.^idts  fiillielt^s,  titln'-like  or  solid  glandular  forma- 
tions analogous  to  tlie  enibrvojtjgit'ul  pnieesses  of  development.  These 
structures  are  fretjuently  spind  sfbiix-d  or  interwoven. 

The  first  mitToscopit'al  sigiLs  of  strumii  nodosa  consi^st  in  the  pres- 
ence of  scatters]  duets  of  tliis  esprcially  tlitiV-rentiatctl  epitheliuni 
sitiiatetl  in  seoontLiry  lobes  or  within  the  normal  tissue,  which  tis^sue 
finally  infiltrates  the  entire  normal  structure  in  the  form  of  small 
nodules.  This  view,  held  by  Hitzig»  is  to  be  ctmtrasted  with  that  of 
VirchoWj  who  considers  that  the  beginning  of  ctrcuni scribed  nodules 
of  struma  Ls  an  overgrowtli  of  normal  iollieular  epithelium.  Wolfler 
seeks  the  cause  in  develtF|)meut  frf»m  embrv'ologicid  luidei.  When  the 
uew  growth  of  glandular  substance  is  completely  euibryological  in 
cbaraeter,  or  when  the  follicles  no  longer  develop  typically,  but  n[>pear 
as  an  ijvergrowth  of  cyliudrit-ul  epithelium  and  glandular  duets  lined 
with  cyHndrictd  epitheliuni,  then  adenoniat/i  are  meant,  Auatomitmlly 
the  term  struma  does  not  apply  to  these.  Surgeons  ditferentiate  diffuse 
and  partial  increase  r>f  the  thyroid  gland  eausrtl  by  goitre.  The  first 
will  now  be  eousideredj  which  may  preseut  itself  as  follicular,  fibrous, 
or  vasruhir. 

Diffuse  Hypertropliy. — ^DitFuse  hyp<:!rtrophy  involves  a  uuifomi  en- 
largement of  the  entire  organ,  wiiich  iloes  not,  however,  alter  the  shai)e. 
Usually  the  CT>nlents  (►f  the  follicles  are  itien.\Mstxl  (colloid  varieU*)  at  the 
expense  of  the  follicle  itself.  In  other  cases  there  is  mi  increase  in  the 
nural>er  of  fdllicles  due  to  prol iteration  of  epithelial  foci.  These  new 
follick\s  may  l>ec<jme  hollow  and  then  fill  with  colloid  material,  which 
may  cause  extensive  inci'eajse  in  size  (diffuse  colloid  struma).  It  is  not 
uncommon  to  have  increase  in  size  of  the  tliyroid  glan*l  due  to  ditliise 
new  formation  of  dui'ts  and  fMlHcles  wilhtait  inen-jise  in  the  amoujit  of 
colloid  material  sinndtauc^iusly— that  is,  a  purely  nimierieal  hypcTidasia 
(parenchymatous).  Ditluse  fibntus  goitre,  which  is  infn'quent,  is 
usually  asscKMate*!  with  diniinution  in  the  size  of  the  orgtiii.  Perhaps 
the  changes  ol>si'rs'cd  in  myxu-dcma  belong  to  this  gixuip,  fVir  they  con- 
sist in  an  overgrowth  of  the  iutersHtial  tissue  at  the  exiH^nse  of  the 
follicular  elements.  Any  increase  in  the  size  of  the  tliyroi<l  gland  is 
iUis<K.'iateil  with  a  cc>rresponding  increase  in  the  lumen  of  the  vessels, 
so  that  the  term  vasciditr  gnitrc  is  vcr\*  elastic,  M'olflcr  emjihasizes 
that  this  term  is  a  clinicnl  dcHnitinn  which  docs  net  apjily  histologically. 
Aside  from  temponiry  swelling  of  the  thyroid  gland,  which  is  probably 
due  to  congestion,  the  distention  and  new  formation  of- vessels  may 
iavolve  the  arteries  as  well  as  the  veins.  One  sjx'aks  of  struma 
aneurismatica  or  varicosa  aecnrding  to  involvement  of'  the  artiM'ies  or 
veins. 

Partial    Hypertropliy-— The  same  processes  that  caused   universal 
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ineUide  adenomata.  (WulfltT.)  Tliis  autlior  mils  diffuse  numerical 
liyptTplaiiia  "intcracin^iiis  adoiionia."  It  wtmhl  seem  far  nmrt'  appro- 
priatCj  con<kk'nn£ij  tlie  pre^^ent  kn«t\vlL*ili;e  as  t<i  tlio  liinftion  of  the 
thyroid  irhiiul,  U\  cousider  this  tocivasi'  of  g:land-sul)>taoei*  pr(»per,  not 
a  neoplasma  in  Cohnheini's  .sense^  hut  a  partial  hypertrophy.     Cireum- 
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wrriUil  liyjMrplurtia  may  develop  in  tlie  interior  of  the  gland  or  near 
th*;  .rurtlu.-f,  and  give  ri-se  to  ac-cefwory  glands  that  are  only  looB-ely 
amiu^-u-il  with  tht;  main  ^land  ur  absolutely  .separate.  The  latter 
cr>ndition  inc-ans  that  the  peduncle  gradoally  atrophies  and  becomes 
oblitf-rattHl.  In  lx>th  <.'a?*e?s  sieeimdarv  change^f  may  occur,  especially, 
ho\vc>v<T,  in  the  )^iitre  colloid :  hyaline  and  calcareous  metamorphor^is 
may  xakf.  \t\iux'y  due  f?:*iK*cially  to  hemorrhages,  the  after-effects  of  such, 
or  to  nH'Pr*i.-«  and  fonuation  of  cysts,  all  of  which  will  be  considered 
mr)ro  in  detail. 

(.y>t.s  may  develop  in  various  ways.  There  are  true  and  false  cysts, 
according  to  their  mo<le  of  origin :  the  former  are  secondary  to  dis- 
tention an«l  confluem-e  of  individual  follicles,  while  the  latter  owe  their 
origin  to  H)ftening  of  the  tissue  following  necrosis  or  hemorriiage. 
They  may  Ik?  single  or  nniltiple  in  ditfiisely  enlarged  thyroid  gland;^, 
hut  are  found  esj>ei?ially  in  the  so-called  g<jitre  mxlules. 

When  of  brief  duration,  the  cyst-wall  is  delicate,  while  in  other 
casis  it  may  Im;  thick,  and  in  old  cysts  with  one  cavity  it  may  be  dense 
and  fibrous.  In  the  latter  <ase  calcsireous  deposit  is  frequently  found,, 
and  rK*c:isionally  true  l>one  may  develop  as  scales  or  lamells.  In  all 
cysts  due  to  distention  and  confluence  the  inner  wall  was  originally 
cover<?<l  with  follicular  epithelium,  which  can  be  still  obsen'ed  in 
young  cysts.  In  the  older  cysts  it  has  undergtjne  changes  and  is  lost. 
Remnants  of  the  |)artitions  Ix'tween  the  follicles  may  remain  as  promi- 
nent bands,  which  are  to  be  distinctly  sei)arated  from  the  papillary 
growths  of  cystadenoma,  which  is  a  distinct  neophistic  process  of  pro- 
liferation. 

As  long  as  the  lining  wall  retains  its  epithelial  covering,  secie* 
tion  will  continue  and  the  contents  of  the  cysts  increase.  It  is  not 
Strang*',  considering  the  delicacy  of  the  vessel- walls,  that  hemorrhages 
are  not  tmcommon.  The  cyst  c^mtents,  according  to  the  origin  of  the 
cyst,  are  ma<le  up  of  colloid  material  or  blo<xl,  or  of  mixtures  combined 
with  s<'condary  derivatives  (chol<*sterin).  The  original  colloid  material 
may  lK*cnnie  clou<ly  due  to  detritus  (casts  of  epithelium),  or  be  colored 
by  blood,  (/holcsterin  is  fre<[uently  found.  The  consistence  of  colloid 
may  vary,  it  being  sometimes  liquid,  sometimes  mucoid,  sometimes 
tou^h  and  waxy.  The  chemical  examination  shows  the  presence  of 
silts  and  pnMliicts  of  cxtniction.  When  a  cyst  is  due  to  hemorrhage, 
it  Mioii  niidcrgocs  chanp'.  The*  surroiindinir  tissues  are  made  ust^  of  to 
form  a  capsule  and  th<'  (•ont<'nts  bci'ome  altcrctl  to  a  more  or  less 
(;ho<'oIatc-likc  njass,  n<>t  iiitrcijucntly  mixcil  with  colloid.  Sometimes 
mmnmification  may  tak<'  pla<*c  and  salts  of  c:ilciuni  be  deposited,  so 
that  tlic  ciiiitrnts  resemble  a  mnrtar-liko  mass.  These  calcified  masses 
and  <'.ileifi<'d  ncKJules  that  heennie  separated  later  are  the  so-called  goitre 
stones. 

'I'lie  fibrous  variety  is  a  nuv  form  of  goitre,  apjM*aring  in  nodules 
usually  ^eenndarily,  es])ecially  in  an  old  goitre.  It  does  not  often 
oeeur  as  a  ditluse  <*liange  of  one  lobe.  The  most  iW^quent  cause  of 
these  einuunseribed  flbrohyaline  ntnlules  is  the  organization  and  fibroid 
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chaiitrt'  of  old  lii'iHurrlmgcs.  TIio  sjHrific  ^laiHliilar  e!fnu*iits  diniiiiisli 
ill  pru|M>rtioii  tn  the  incrtaitjf  of  i-fdnKrfivi-  tissue.  TIiltl*  are  very  lew 
vessels,  so  that  calcitication  ami  iK't-nwrs  are  of  frequent  ocourrene*. 

Hyaline  clinngi*  may  tlt*veh»ji  in  the  int<*rstitinl  j-iibstaiice  of  fullie- 
iiliir  coUiiitl  inKJiilcs,  and  is  raJleil  hy  \\'t)]rter '*  adenoinji  niyxuumtu- 
sLiiu.'*  WulHei*  eHii.siilei'fS  that  this  eluin^e  is  due  to  rupture  tif  the 
fuUieles  and  entraiKt^  of  tlie  eolloiil  nmteriul  into  the  interstitial  tissues. 
This  variety  should  l>e  ineluded  under  eiivuniserihed  hyjiertn^phy, 
whePL'Us  Wolrter's  adeimma  niyxomatosum  tubuhire  is  a  true  new 
grow  til. 

Althongli  it  has  been  meuliiined,  tlie  authnr  enipJiasizes  tmee  mure 
that  alnin.st  all  of  the  above-dcsfribed  varieties  and  rbniiges  iu  goitre 
may  Ik?  fouud  iu  the  same  ghind  at  the  wmie  time,  CoUoid  cysts, 
bltMxl-ey.sts,  follicular,  fd»niusj  intd  eak-itied  mxlules  may  he  pa^seut 
together. 

The  adenomata  ueeur  as  a  ninlnlar  variety,  which  are  distingiiisbeil 
only  by  the  time  and  chnraeter  of  their  development.  These  are 
benign  eireuuisrribe*!  new  growtlis,  eonsisting  of  gland-tissne,  whi<'h 
represent  more  or  less  closely  the  tiretal  or  infantile  character  of  the 
tliyroith  Smietimes  they  (x-eur  as  glandular  new  growths  that  no 
htnger  e(^rresp(^nd  to  the  type  of  thyroid  tissue.  The  fa'tal  adenomata 
deseribetl  by  Wolfler  belong  to  this  variety.  They  ap|K'ar  as  one  or 
nuire  circumscribtHi  nodules  present  since  birtfi  i>r  sinee  ]uiberty,  and 
which  resemble  partial  follicular  bypcrtif>|>by  so  closely  tltat  usual ly 
tliey  cannot  be  distinginslK*<l  from  this  con<lition.  Histologically  they 
consist  of  imdulcs  of  undevelopt»d  thyroid  tissue  (accumulation  of  cells 
or  ducts)  with  ahuuihint  sujrply  of  acsscOs,  and  shtjuld  be  considenvl 
a  true  new  growth  in  (\>hnheinrs  sense  of  the  wnrd.  It  is  not  prctb- 
able  that  these  adenouiata  are  in  any  way  conuei-ted  with  tlie  ef>ithelial 
hotlies  that  resemble  them  so  closely  histologically.  E{>itlielial  budies 
fK^eupy  a  definite  fxxsition,  while  the  tlretal  adenomata  may  develop 
anywhere  in  the  thyroid  gland. 

The  a^lenomatii  tuhulnrc  nf  \\'rjlflL'r  re]vrcsent  an  embryologieal  eou- 
dition  of  the  gland-tissue,  (ilandular  new  growths  are  founds  which 
ccmsist  of  duets  lineil  with  hmg  cyliiidrica!  epitheHuin  and  conil)ined 
in  rare  wises  with  pajiilhuy  tissue. 

Thest*  ptipilliiry  growths,  nh'eady  mentione<l,  and  whicli  occin*  at 
times  iu  cysts,  might  he  inehideHl  among  tlie  new  gr<iwths. 

It  shonltl  he  mentioned  that  there  at^  intermetliate  forms  hi  which 
it  is  dfnibtful  whether  there  is  a  liypertrophy,  or  more  corrwtly  a 
hyper|ilasia,  or  whether  then*  h  a  new  growth  in  C'oimlieim^s  sense  of 
the  wonl,  Giutre  may  therefore  be  snlxlivide<l  in  the  following 
manner  : 

I.   Diffuse  varieties  : 

(a)  Parenchymatous:  I.  Adenomata— increase  in  the  numlier  of 
follicles.     2.  ('(jfloid — increase  in  tlie  contents  of  follicles. 

(6)  Fibrous  (rare)  (myx^edema?). 

(c)  Vascular.     Iu  this  variety  there   is  an  active  growth  of  the 
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vea^'l-wnll  with  tfobsequent  distt'iition  (Mm'urisnml) ;  in  oth(?r  cases  a 
piLSHivi'  tli^tontion  4if  thi'  veins  (varircs). 
IL   (_1iviinisrril)rcl  vnrictirs ; 

(a)  Adi'imglaiidiilar  (local  h\  pt-rtniphy  of  tlit»  thymic!  ^land-tishue). 
(6)  Colloid  with  bccLHidarv  change^  :  false  and  true  cysts,  calciiicsa- 
tion,  nssitii'iitirm,  til>roiis  uiu]  liyalino  dsui]|;es. 
(f/)  Vascular. 

(d)  Ailrmmm  :  1.  Fci'tal  ailt'inxiia  uf  Wolfler.  2.  Adenoma  tnlm- 
kre.     3.  Cy,stiidt"noma  pajHliartv 

Pcet;d  adenonmta  represeut  the  transition  to  malignant  adt^noma. 
Malignant  adenoiim  <'aii  hardly  be  distiti^^uisliiMj  Inau  Mtnie  ty|K'.s  of 
simple  ailrnonm,  should  be  adled  adenoeaivimnna,  t\ud  will  he  e<in- 
sidi'it'd  latir. 

Relation  of  Goitre  to  the  Surrounding  Tissues*— The  stutly  of 
goitre  is  of  espeeial  prartieal  im[>ortaiiee  Vieeimse  it  njay  ^vo  rise  to  a 
series  of  eonditions  that  may  eiidariirer  the  life  of  the  jKitieiit.  Tliese 
conditions  may  be  sul>divideil  ialo  th(Kse  that  prodnee  some  fnnetioual 
change  of  the  thyroid  u:laud,  those  which  ai*e  due  to  pn-ssure  iijMin  the 
snrnHUidiug  tissue,  and  those  due  to  cosmetic  delbrniity. 

The  tirst  gruu[)  of  symptoms  will  tje  eousidereti  in  oonneetiou  with 

operative     luyxtHlema.       The 
Fig.  97.  drsligurcment      |n"odueed      by 

>ij>^  goitre  will  not  lie  cou8idei*ed 

more  in  detail.  The  i^ym^v 
toms  of  the  seeoufl  group  are 
siilidivided  aeeonliiig  to  the 
organ  whose  funetiiai  ij^  inter- 
fered with  by  the  goitre  i  (n) 
tmehea,  (7-i)  *es<>phagus,  (e)  ves- 
sels, {ii)  nerves. 

{a)  The  symptom  of  goitre 
which  is  most  aj>]iarent  even 
to  the  laity  is  the  olistruction 
to  breathing  prfKluee<J  by  press- 
ure npoii  the  iniehea.  There 
are  thi'ee  varieties :  displace- 
ment of  the  trachea  or  the  lar- 
ynx, diminution  in  the  hmien 
of  the  trachea,  and  changes 
prrHlucetl    in   the  wall   of   the 

^^^  ^ trachea. 

^•^  In    severe    citses   all    three 

;  .at  of  the  trachea.   (Demme.)  conditions  may  be   pre.^^ut  at 

the  same  time.  Simple  dif?- 
plaeemeut  may  be  considerable  without  giving  rise  to  espt^eial  dis- 
comfort. Bi'nding  of  the  rcspinitory  tube  is  much  nioi'e  serious, 
because  the  lumen  in  this  ease  is  usually  diminished.  This  com- 
pression may  hv  unilateml,  l)ilateral,  or  circular.     The  tube  may  be 
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flattennl  anttT(>[M>stoi'irir!y  »tr  Cvum  the  >ii<le?^.  Fitjs,  i>7-0tt  (from 
D4jnniu')  show  these  frnWitbuis.  \V  litu  prt'KsiHl  iijMin  on  both  sules,  a 
so-calltHi  scijlilmnl  trachea  is  fniimh  When  tfiere  are  several  iioihiles, 
there  may  he  a  e<.JiTe>]KHHliiijL;;  iminber  ui'  twists ;  the  mo8t  severe  dm- 
turhaiiee,  of  eoiii'i*e,  is  prochieed  by  eireiihir  stricture.  In  cii8es  of  this 
sort  the  trnehea  is  siirroumled  l>y  the  thyroifl  jrlaiul  very  nmeh  us  the 
urethra  by  a  [lypertropliied  prostate  ami  tlie  hinieii  «tf  tlie  tulie  is  reiii- 
forni  in  shape.  8yniptoiiis  are  most  ag^^ravatinl,  generally  speaking, 
when  there  are  changes  in  tlie  tnielical  wall.  Rnsv  lias  paid  especial 
attention  to  these  changes.     He  exj)lains  tlie  easels  of  siuldeii   tieath  as 
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Fig.  91*. 


SeabbArd  trachea.   (Demme.) 


Circular  coBttricUon  of  th«  trachea.   (Demme.) 


due  to  kinking  of  the  soft  trachea,  the  cartilage- rings  of  wliich  have 
become  degeneratefl.  A  fatal  accident  is  also  liable  to  <K'cur  because 
of  the  aeeonipanyirig  cardiac  weakness.  Numerous  invt'stigatt*rs  hnve 
exaniitK^l  the  traeiicii  id'  these  cases  luicroscopicidly.  K[t[>itigcr  f<iund 
the  cartilage  iiHiltnjtiil  with  fat  ;  Hotter  obi^crveti  siil'tening  oidv  in 
the  membrane  between  the  cartihige  ;  ami  E.  MidlcT  fmuid  notliing 
abnonnaL  At  any  mte,  the  patluilogical  condition  of  the  tntehf^i 
d(X\s  mvt  appear  to  be  uniform.  (Kochcr,  Bnins.)  Wolfh-r  claims 
that  tlie  sudden  iiuTcas*^  of  dysptuea  is  due  in  rajtid  increase  in  the 
size  of  the  goitre  sec^mdarA^  to  hemorrhage.  Krr»nlein  chunjs  tfiat 
this  is  due  to  pressure  of  the  goitre  npou  the  tiachra,  increasefl  by 
the  hypertrfipliicil  miisclcH  <jf  the  m«ck.  In  malignant  goitre  it  in  not 
nneomnnin  tr)  liave  the  tnicheal  wnl!  tnliltnilcd  by  the  new  growth. 
The  larvdx  may  be  Hattcne<l  by  the  m;is>  id'  goitre.  (Roiix,  Wolller, 
Ponoet.)  The  tmchwi  below  the  seat  of  obstrnictiou  is  tlistended  as 
in  any  case  of  stenosis.  This  cnlnrgement  may  reach  as  far  down  as 
the  bronehi,  aiul  even  invoKe  these. 
Vol.  II  —20 
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(h)  It  is  imiob  nutre  tincomnioti  mid  lujt  so  ckngcrous  to  have 
gijitre  pre.ss  upon  the  <eHopKagus.  This  j)rc*iwure  may  have  existwl  for 
tioitie  limt'  without  giving  rise  to  (listurlniiin',  hwuiisi-  the  tube  evadcjs 
the  pressure.  The  anioiiDt  nf  cMHistrieticni  tjiay  \w  iiuirkeil  betore  the 
patient  is  uwai-e  oJ*  symptoms.  Iiirtaiiimatioii  of  the  thyrt>id  and 
maligniint  new  ^rowtlis  are  the  ehi(*r  sotirees  of  disiurbnuce.  Berdgii 
pMtres  that  miiy  give  rise  to  ditfieiilty  in  swallttwing  are  ckssified  as 
foll<nvs  :  eirridar  ;  U'twoen  the  n^sophai;as  and  tniche^i  (retnvtrarheal)  ; 
retropharynf^-al  ( Knlihoann'sretm visceral ) ;  and  lhetU'Op-seat«Hl  variety, 
especially  when  ealcified,  oecupying  the  npjx^r  rijjeniiig  of  the  chest 


Fici.  100, 


c^ 


H\ 


\ 


y 


Veins  of  a  goHre.    (Wfllfler.) 


(r)  The  arteries  are  nf>t  infrecpiently  displaeetl  by  grutre.  The 
ehanj2;es  j>rfjdueed  in  the  thyritidal  arteries  hy  goitre  tnjnsist  ehieJiy 
in  distention  and  increase  in  the  hnnen,  assoeiated  with  an  inerease  in 
the  length  of  the  vessel  and  thickening  tFf  its  walL  The  inferior 
thyroid  artery  has  usually  very  delicate  walls,  which  would  lead  one 
to  snppiise  that  the  increase  in  ^viv  is  <lne  tn  jiassive  dilatation.  The 
veins  of  the  neck  are  nsnally  distended  be<':iuse  tluTe  is  a  certain 
amount  of  r>l>ritnietion  to  the  Htnv  of  l>]o<id  toward  t!ie  heart.  This 
dilatatiou   may  be  asscM-iated  with  a  thinning  of  the  wall,  which  must 


1)0  taken  into  consideration  wlien  oi>eratiQg:.  Fig.  100  sbows  how  ex- 
teusive  (lilatatinn  r>f  tliis  sort  may  be. 

(d )  Tlie  relation  of  ^oitn^  to  the  nerves  is  of  especial  interest.  Its 
pijsition  a.s  ri'^anls  t\w  reoiirrt-nt  nerves  is  most  iniportant,  aUlmn^li  at 
times  tbe  sujverior  hiryugeal  nerve  autl  tbe  trunk  of  tlit-  vag^ns  it-self 
may  be  involved.  Tbe  sympntbetie  nerve  if*  rarely  influenced,  and  the 
bypfiglossal  nerve  bas  to  Ik*  considered  in  vvn,'  few  eases  only. 

Aeotrtiing  Ut  Wolfler,  tbt*  folkiwin^  eilbet!^  itt'  goitre  upon  tbe 
recurrent  laryngral  nerve  a fe  observed  :  ^lislocuiioii  of  tbe  nerve  (eom- 
pression),atlhision  to  tbeeapsnle  of  tbe  giatri%  tbiekening  of  tbe  nerve- 
trunk  {e*mipres8iyn),  and  atrophy  of  the  nerve. 

S3niiptOins.— 'The  symptoms  of  goitre  ^leju-nd  primarily  ujion  tbe 
riite  of  development  of  tbe  tumor.  This  ajiplies  espeeially  to  an 
increase  in  tbe  gland   protluec^I   by   bemorrbage  or  inflammation. 

Tbe  ditliculties  are  by  nn  nieiins  absolutely  de|tendent  npon  tbe  size 
of  the  goitre.  A  small  retropharyngeal  nmhile  may  give  rise  to  great 
annoyance,  ^vbereas  a  j>endulous  goitre  s^t*  exti'iisive  tbat  a  jiatient  is 
obligwi  to  place  it  around  the  ncx-k  or  on  Ids  Imek  while  at  work, 
may  not  be  assiiciated  witli  annoying  symptoms*     (Billroth*) 

The  first  symptom  noticed  by  tlie  patient  is  usually  an  increase  in 
the  size  of  the  neck  (the  ebirt-eollar  too  tight).  The  res]>imtnry  signs 
are  nmst  prominent.  At  first  there  is  slight  tracheal  ealarrh,  Ijiiter, 
the  patieut  comjdains  that  he  "  loses  his  breath"  ven  tjuiekly  when  nin- 
ning,  or  ascending  stiiirs,  or  wtrrying  weights,  or  U^niling  over,  etc.,  and 
that  be  suffers  from  psdpitation  of  tbe  heart.  There  is  usually  stridor, 
wlueli  may  i>e  heani  at  some  distance.  This  tH>nsist8  of  a  long  whistling 
sound  during  inspiration.  It  is  worthy  of  mentiiin  tbat  the  subjective 
signs  may  be  ciunparatively  slight.  The  jiatient  has  gradually  l)e- 
come  accustomed  to  the  diminution  of  the  lumen  c)i'  the  trachea.  He 
avoids  excitement  or  ra])id  mntion  bet^ause  be  kuf>ws  tbat  it  does  not 
agree  with  Iiim.  Patients  with  hmd  wliistling  respiration,  due  to  ste- 
nosis of  the  traehea  [mMhiced  by  goitre,  are  sometimes  able  in  perform 
their  daily  duties  for  years  without  Iwing  subject  to  severe  attacks  of 
suffocation.  (Kmnlein.)  In  such  conditions  any  increase  in  size  is 
associated  wttb  danger  to  life.  A  vioh^nt  attack  of  eungbing,  a  slight 
catarrh  with  tenacious  secretion  (IViaas),  ar  foint  going  down  tbi'  wrrmg 
way,  may  give  rise  to  acute  oHlema  of  the  mucous  meud>rane  and  result 
fatally.  Sometimes,  hrnvevcr,  breathing  may  become  extremely  diflieult 
without  any  especial  compression  of  t!ie  trachea  on  tbe  part  of  the  goitre. 
In  these  crises  it  is  to  be  assumed  that  pressure  ujjon  the  nerves  is  tbe 
cause  of  tbe  symptojii  (paralysis  of  the  laryngeal  nerve).  The  alxluc^tors 
are  usually  pandyzLnl  fiivt,  nr  \mth  recurrents  are  aifecte<l  at  tbe  same 
time.  This  acute  attack  of  sutbication  without  diminution  in  the  lumen 
of  the  traehea,  steals  upon  the  patient  as  a  thief  at  m'gbt.  (Kronlcin.) 
The  individual,  who  has  sle|>t  comfortably,  sudtlenly  awakens  with  a 
sense  of  irnjHi'nding  suflTocation,  rushes  to  a  wintlow,  and  gtxsps  ibr  air. 
If  the  attack  passes  off,  dyspnam  may  be  so  slight  that  no  es|>ecial 
attention  is    given   Uy    the    matter.     Tbe    term  stnmiatic    asthma  or 
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Kropfmd  has  het'ii  apjilifd  to  tbeso  comlitions  wliich   wimetimcs  occur 
when  there  h  stenosis  of  the  trachea,  although  tltis  is  not  essential. 

Retrosternal  goitre  ami  eireular  varii-ties  |^ive  rise  to  severe  8ynij>- 
tonis  (jtiite  early.  C'in  ular  jj^oitre  is  not  iiifrtiiuentiy  e<iii^enital.  Any 
iiiereast'  in  size  of  a  n'trostvnial  guitiv  give^  rise  in  .M^vcre  ilisttirhanees. 
This  inerea>;e  may  Iw  dut*  to  ht^murrbage  inU>  the  goitre,  to  iuilaninia- 
tioii,  or  to  the  development  of  a  neopJasiii.  According  to  M^hether 
the  jwirtion  of  a  Mibsternal  struma  exerting  tlie  jiressure  is  situated 
abovt'  or  bdow  tlie  division  of  tbe  tnH'lieHj  tfie  luitieiU  will  find  relief 
in  biMiihjig  tht"  In 'af]  forward  or  ext(*nchng.  Ditlii-idty  in  swallowing 
is  observed  only  in  eeilain  left-sidt'd  type^^,  or  with  cii't-ular  goitre,  and 
e^lK'i^ialty  in  eonneetion  with  retroviseeml  ntKlnles.  The  8\^i]ptoms 
productHl  ari^  as  foll<nvs  (WolHcr)  :  juiin  (►n  swallowing;  arrest  of  jsolid 
iinMl,  sometimes  even  si>ft  or  niastifiited  ffM>tl,  hi  that,  as  in  ty])ical 
stern)sis  of  tlie  cesopbagns,  tinly  li(|uids  ejiti  be  taken  ;  swallowing  is 
im}K)ssil>le  only  in  nnv  eases. 

Tbe  aiiHUint  of  eiroulatory  distnrljanee  eorrespmids  more  or  Ies8  to 
tbe  dillicnltirs  in  bivatliing,  and  may  Ix^  pn)diicLHl  in  purt  by  the  latter. 
Slight  irritalion  of  tbe  vagus  or  of  the  syin[Kitheiie  may  give  rise  to 
tac'byeanlia.  (Scliitfj  Moleseliott,  and  v.  IWxihl)  Certain  varieties 
of  gtjitre  associated  witli  taehyeaixlia  are  prohaljly  to  l>e  considei'ed  as 
msiskc^l  moHuis  Ujiscd<iwii»  exophtliulnios  ;jlnne  I  wing  absent.  The 
ohstrnction  to  res]>iraiion  gives  rise  to  in<'reMsiHl  pressure  within  the 
veins,  especially  in  tlic  jugular  vein.  Following  tliis  tliere  devehtp 
dilatation  of  the  right  auricle  and  sec^^mdary  clilat*ition  and  liypertn>phy 
of  the  right  ventrit*le,  (Rose,  Wolfler.)  Tlic  H)*st  eireulatr^ry  sign, 
especially  when  the  nodule  has  developeil  rapiflty,  consists  in  the 
a]>pearani"e  of  cyanosis  of  the  face  (ol*struetion  tii  the  venous  current 
and  palpitation),  liesides  cyantjsis,  tbe  skin  may  In*  imtieeably  ptde. 
Cyanosis  becomes  more  raarkeil  tbe  greater  tbe  ol»stnietion  to  tbe  How 
of  venous  blood  produced  eitlier  by  direct  pressure  upon  the  innom- 
inate vein  or  upon  the  cardiac  nerves  tbetusclves.  This  condition  may 
be  followed  by  ledtMna  of  the  month  (tongue)^  and  in  rctroclavicular 
goitn^  tlie  upper  extremity  may  be  involved.  Palpitation,  irregular 
pulse,  and  fainting  sjxdls  may  also  be  present.  WolHer  and  Gerson 
call  attention  to  tbe  fact  that  bh>oil  cuntiiining  an  inereastnl  nnnnnit  of 
carbon  dioxide  first  ju-oduees  stimulation  and  tbeii  paralysis  of  the 
respinitiiry  centre.  (Ijandois^  Hcrniann,  Escbt^r.)  Finally,  dilatation 
of  the  right  ventricle  devehtps,  whieli  may  at  any  time  cause  ccssiition 
of  the  heart  actiini. 

In  any  individual  ctise  it  will  be  difficult  to  determine  whether  the 
symptoms  are  due  to  disturbances  of  eiix^ulation  or  of  respiration.  Id 
the  majority  of  cases  both  systems  are  aiFeetwI. 

Disjilacement  of  the  carotids  outward  and  baekwanl  is  typicid.  In 
these  case^  tbe  puis;'  is  felt  most  distinctly  ahmg  tbe  <*ufcr  margin  of 
the  sternomastoifl  muscle.  Tbe  iirterv  is  -^o  supertieinl  that  it  «in  be 
seen  imraediatcly  beneath  the  skin.  The  length  of  the  vessel  is  in- 
creased, and  it  may  reach  double  the  normal  eize.     (Wolfler.)     Only 
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in  exeeptional  cases  is  |X)sitii)ii  *)f  this  tirtciy,  in  relation  to  the  goitre, 
fouiid  tn  differ.  WiVlHer  tiientions  a  wise  reported  hy  Billroth  in 
wliieli  the  goitre  restful  !ig!iin>t  the  outer  side  ol"  tiie  ejirotid,  IVncet 
rejwrts  a  siniihir  case. 

As  regards!  disturhunees  affecting  the  nerves,  those  involving  tlie 
reeurrent  nerves  have  l)eeii  tneiitioneil.  This  (RTVe  may  he  irritated  or 
pitndyzt't!.  Coiivnlsive  attaeks  r»f  eoiigfiing  and  a  hftarse  vtiice  in<lieiite 
spasm.  8|)asin  of  the  glottis  (irritation)  may  result  liitaJly.  (8eitz.) 
Paresis  or  paralysis  of  the  re<_»urrent  nerve  is  most  interesting  beeause 
it  is  most  eommon.  It  may  be  demonstrated  on  laryngt>scoprc  exanii- 
natiitn  liy  sluggish  motion  oi'  the  atTeetetl  v*ieal  eoixl,  or  even  inimo- 
hility.  The  eord  of  tlie  (»ther  side  may  eross  the  middle  line  to  sneh 
an  extent  that  the  jianilysis  will  he  compensated,  and  no  ditlienlh'  may 
be  appreeiatt"il  nndl  a  Liryngoseeipie  examination  shows  the  presence 
of  paralysi.s.  Tlie  vttiee  will  he  somewhat  iutlistiiict  and  the  juitient 
will  hei'ome  fatigued  i'^isily  when  talking.  Otdy  when  paralysis  is 
etimpleto  will  the  eoixls  oecu|»y  a  middle  |»osition  (cadaver  jK(sition). 
The  setpience  of  events  reganling  the  position  of  the  voeal  cords  is  as 
ftjUows  :  spasm,  then  contraction,  and  finally  paralysis  of  the  adductors. 
Paralysis  of  both  n*enrrent  nerves  sboWsS  on  laryngost^opic  examina- 
tion the  eonditicms  tonntl  jKist  mortem.  These  patients  are  nnable  to 
produce  any  stmnd  or  cough.  They  do  not  suffer  as  long  as  they  keep 
fiuiet.  Severe  dyspuo 'a  is  pmduwd.  hy  pandysis  of  the  crieo-ar}'tenoid 
jMisticns  muscles,  Kxpiration  is  undisturbed,  but  the  patient  aspirates 
the  vocal  cords  on  ins|)inition. 

Kronlein  has  calletl  attention  to  the  fact  that  attacks  of  suffocation 
and  the  voice  symptoms  need  not  necessarily  correspfmd,  for  casas 
*K!cur  in  which  there  has  never  Wn  an  attack  of  suffocation,  although 
there  is  distinct  evidence  of  (wralysis  of  the  C4irtls,  and  the  revei*se. 

If  ^wiralysLs  of  the  recurrent  nerves  is  dividwi  into  that  pro- 
duced Ity  ec>mprejHsion  and  that  by  atrophy  of  the  nerves,  it  is  evident 
that  in  the  former  case  the  function  will  he  restored  as  soon  as  the 
obstruction  is  removed  (excision  of  the  goiti^*  in  al)out  one-half  of 
W'olHcr's  statistics).  Paralysis  of  the  reeurrent  nerves  is  a  dangerous 
complication  in  any  case.  Bilutend  [Kiralysis  may  endanger  life,  espe- 
cially with  simple  ]»osticuH  pandysis. 

Only  in  exceptional  cjises  is  the  trunk  of  the  vagus  pressed  U]x>n  by 
benign  goitre.  A  certain  amount  of  slowing  f>f  respiration  has  been 
observed  in  these  c^ses.  (Brnl>erger,  Pinner.)  According  to  Johnson^ 
unilateral  pressure  ninm  the  vagus  may  irritate  the  vagal  centre  and 
give  rise  to  spasm  or  panilysis  of  the  vm-al  cords  due  to  reflex  action. 

Finally  must  be  cousideretl  the  influence  excrtetl  ujwn  the  syni|Mi- 
thetic  nerves  by  goitre.  8y niyitoms  of  irritntion  and  of  |>andysi.s  ninst 
be  cfmsiilennl  separately.  The  symjitoms  of  jtandysis  (a  contracted 
pupil)  are  :  paralysis  of  the  dilator  muscles  of  the  pupil,  narrowing  of 
the  palpebml  slit,  an<l  at  times  congestion  of  the  cars  and  hyperiilrosis 
of  tht'  iace.  The  sym[*timis  of  irritation  consist  in  dilatation  of  the 
pupil,  etc.    The  hypoglossal  nerve  is  affectetl  by  goitre  only  in  rare  cases. 
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Abnormal  Position  of  Goitre  ;  Accessory  Goitre. — Before  <xin- 

skk-ring  uiHosorv  gnitrr,  it  will  Ik*  iic^'t'ssiiry  t<i  uoiisitU'i*  abnormal 
pj!?itioii:>i  of  ^oitrt*.  The  Utiii  '*  diver  goitre  *'  ifl  appliiHl  to  uue  that 
IS  verv  ijioviilik  and  i.s  :?ituate<l  either  below  or  ab<»ve  the  sternal  noteli 
depeTidiii^  nijon  the  miitit*iis  itf  respiration.  The  term  "floating 
gtjitre  *'  has  l>een  iipplic^l  by  Wolfler  ti>  tiiie  that  is  ireely  movable 
along  with  the  larynx.  It  may  fleseend  on  ini*pimti*»n  so  far  a8  to 
become  jamincnl  into  the  opening  of  the  ehest,  beeoiue  swollen,  and 
give  ri.se  to  clistLirhaiieL'.>^  of  breathing.  This  might  be  eonsidered  a 
diver  goitre  that  had  been  eauglitaiHl  held  in  ]X)sition.  ICtK^herappFK.^ 
the  term  thympttjsis  to  a  eondition  n'seniblin*r  enteroptosis,  oeenrring 
in  old  people  and  in  those  with  emphysema.  In  these  eases  tlie  infe- 
rior cornn  and  almost  the  entire  i*<thmns  of  the  thyroid  are  situated 
within  the  eiiest.  Wlien  a  goitre  is  so  situated  that  its  greatest  di- 
ameter is  liorizotital,  the  two  npj>er  eornna  may  ahmist  toiirh  behind 
and  thus  snrroinid  the  traehea  and  tesophagus.  This  is  eidled  a  *'  eir- 
enlar  goitr«r/'  It  is  qnite  evident  in  the,se  wises  that  dittieidty  in 
breathing  and  swallowing   is  eom- 

moM.     When  t!ie  npfx-r  eornna  uf  F^o-  10-- 

a  goitre  that  are  direettnl  haekwanl 
develop  upward  and  downward,  the 
term  "  tubular  g<j)tre  "  is  applieiL 

Fifi.  lOL 


BliigKim  of  acpeasory  thyroids. 


Regloti  where  accessory  thyroids  ariidnf;  from  Iho 
middle  i>onio[i  niky  be  found.    Glaii<ii  bluclc. 


Accessory  goitres  are  divided  into  false  and  true,  depending  upoD 
whether  they  are  eonuect^^^J  with  the  main  gland  or  nut.  The  true 
varieties  are  subdivided  into  conneeted  and  isolated.  The  former  are 
bound  to  tfie  main  gland  by  bands  nf  eonneetive  tissue,  whereas  the 
latter  are  five.     Fig.  101  shows  these  conditions.     These  two  types  of 


GOITRE. 


311 


aooeseory  gtMtro  must  l>o  sharply  scjianitfKl  with  ref^prcnce  to  tliaguosis, 
beoauiM.'  thv  faisif  varit'ty  may  hv  ri'<'<t^nizttl  iiiHucdiatt-iy  as  g«iilres, 
whurejiH  the  true  is  more  dit!ii;i()t  to  rwo^rjiize.  Jt  in  best  to  coiisidtT 
lictth  vari(4i(\s  to^ctlifr,  iMcnust'  tiitre  exist  intervctiinj^  fdrnis  hotwiM-ii 
the  true  ami  talse.  Woltler  tliviili*s  :u•ee^i^tl^v  goitre  arninliii^  to  their 
oripn  intii  snefi  that  have  develnpeil  tWitu  tlie  middk',  arnl  sneh  that 
have  arisen  from  the  lateml  purtitm  of  ilie  thyroid.  Iti  Fig^.  lO'i  tht^ 
region  i.s  siiuded  which  may  be  i)ceupieil  by  an  aeecAsory  thyroid  di*- 
veloping  from  the  mtnlian  origin. 

It  is  bf'st  to  sLilKlivide  goitres   anatoniieiilly,  as  done  by  Madelung, 
mid  distinguish  interior,  [Mjsterior,  sn}X'riiir,  and  anterior  viirietios. 

Inferior  Accessory  Thyroid  Glands. —Tlie  sol isteriud  and  eudothnraeic 
vsirieties  develop  from  the  me<Iian  portion  of  the  thyroid.  The  re- 
trotdavieular  variety  arise  from  the 
Literal  portion.  The  most  eommoii 
variety  h  that  wbieh  develops  from 
the  istltnuis  of  tfie  gland  <1  own  ward, 


Ft-;,  nil 


Fig.  1H3. 
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False  accessory  gnltro.    (KrAnlein.) 


Accessory  Roitrc  laOJulolo). 


corresponding  to  the  pyraniida!  proce.ss,  and  jvrodnees  a  retn>sterual 
goitre.  Tliis  portion  may  he  romiectotl  with  tht'  ist!inius  by  a  well- 
marked  peduncle,  A  charaeteristic  fake  ae4'ess<)ry  goitre  is  depietetl 
in  Fig.  103,  taken  from  Kroulein's  work.  W<Vlfler  and  Wuhrmnun 
have  report(M.l  two  f)ther  eases.  Fig.  104  represents  a  tyjiieal  accessory 
goitre  (adjnti»lo).  It  is  evident  tm  examining  this  diagram  that  a  total 
excision  would  have  been  productive  of  no  severe  symptoms. 


winch  may  be  nnnnal,  ao  ab!?oIate  dlagnods  cui  be  mtde  oahr  b^ 
exprjuing  the  tumor  iti«lf  (vascular  tapi«iile%  or  perhaps  only  by 
of  th#'  niicrfi«er*f>c.     Wagner  reports  ;J  ca.«%s  of  tme  rptrosternad 
ivtry  g:oitre  with  cafearemii^  depoj^its. 

Posterior  AcceMory  tliyroid  Glands. — ^The^  nsually  develop  from' 
the  lateral  ^tf irtlon  of  the  thyroid,  A  retroVLKierai  gtwtre  is  one  wfaidi 
ItaM  arisen  frrjra  one  of  the  lateral  oomua  and  ^towd  backward  bet«reea 
the  rjeflophagas  and  the  vertebral  column.  AU»ut  a  dosen  felse  goitrrs 
of  this  variety  have  been  reported,  and  alx>nt  lialf  a  dozen  true  goitres. 
^Fhe  mogt  important  symptom  is  difficulty  in  swallowing^.  Some- 
times it  18  pof).^il)lc  to  palpate  the  tumor  in  the  phaiynx.  When  the 
pctltincle  pansing  between  the  acce^v^ory  goitre  and  the  main  nmssi 
Ik*  felt,  a  diagnosis  will  be  easy.  The  only  treatment  consij^ts  in  ex- 
ciifioD.     When    the  amount   of  th}ax>id   gland-tissue   baa  been  muck 


:\\\  i»ish:Ast:s  of  the  rnvnoiit  ulam). 

|».»*iii.Mi.  an»i  >Iki|v  oi'  ilu'  ninu»r,  a>  \\\-\\  as  the  condition  of  the 
»»\i'vlxinc  ^Ivin.  >ii«»nl»l  U'  olwrvol.  'Vhv  eumiid  piilse  may  fre- 
tjiu'iitS  l»o  -i-<n  aloiij;  tin*  j^n^UTior  iiiar\:iii  oi'  ilu*  steniunuL<toi(l.  The 
-^mvi^'ii   *i\.«;;ul  oU>or\o  wluiiuT  the  tumor  move*  with  the  Iar\*DX  ou 

P.j'.jv\::*^n  will  civf  ai\-nr.i!o  iiilVinnatifii.  The  pii?itiou  of  the 
thxr  -.tl  :"..^:.h  :\\\^  tW  o,.nti*l  antrv  *ii.«uUl  In?  mtted.  When  the 
ni:i^^  .^  .<  *-.M\>iiKr.»Mi  -:ri.  :1k  ;*r:in-  will  W  displaceil  outward. 
:i;i»l  r.,;i\  ^\-.j.un:'.>  iv  ii'li  i«. nf,.:ij  ihv  >kin  aLnu:  the  pctsiteii«ir 
iu.i:\.a  .'*'  :hc  :v.:>.U'^.  Tii.  oliiif  •»loi\*i  **f  ]ul}iation  Ls  to  de- 
u\.,...-n  ::.<  ir'*:i^i<':in.v  ■■:'  ::>i-  ii::n -r.  iVk-  naiun*  of  the  overlyitig- 
>k..'..  ;i.^l  \x;ir;:"i:r  ::^i^  "■..-«>-  is  m-v;.lv-:  u\*"Yi  iht*  umierlyine  tisL-^ae. 
W  111  A  :\  C' •■:■■>  "iv-.^  .jtvi  ■  .-.n.;  T^-,vo-.r.v.  i:  r.^u.y  :...t  W  mo\-able  (inflam- 
m.-j: !.'.'.,  r.v/. .c"'.'!"*  .■;!• ';'»':i^.".".*  .  Ti>-.  -.•  ■:>i>i'-niv  of  the  tumor  ^'hoiild 
1h  i':\\\\.\..\  :^.  ■:«'.!  I'X  •.■.ii-;-.-.-.^  »-r  1'  ■■;:.  :j:.:!i1-.  :r.id  i>]Kviiil  care  taken  to 
:i>«\  : ^.!.i  X*  :;i ;'.'.:  r  ::..*  NViri:"*  v:  '..iTvri-v.:  ;»ar:>  "i  the-  tumor.  Si»me- 
i.:.u-v  :.:,:'.j  ■.;.!.:.. .;•*  ;,:^a  »  ■'"i  :!^-..it  'T  ::.Ti-::w:ini:  sp-*!*  arc*  «ide  by  side. 
N.v:..!.^  :..:.:  :v.\  v.-i  a';.^'.j  >:i '..■  i  >.  r.Tvt  imm- •l»ili«e*i  V*efore  their 
*M..*.-.t  .-.v  i^  i\.'i.-..  .>:•-'..  v..  .'.s-i>:;..  T  ir  T>t»vf>sarv,  especially  when 
uWi  ...,*,  ...i^  u  J  \ :.  . !!  I '  ;vi:.  . J:* . . >  u  7: •: r. »>: i-rzuil  mass.  The  Daobiliiv 
t.:  .li.  ;..;.■}.■:  *:i  '.....  :•:  i:*^;:'".  .:■  T*'.-;?.!'  -r.  *  ■  i*-  tkDiSc'rlyinp  ftrortnre*. 
:i:i.i  :.!.  .-.■},'. '.v.  ...■'«:.?. I.  .i  «  :.'.•■:.'•.■;.  ■\in»-:*T'a.  c  \iiiC'kwaTd.  Vejy  larce 
o».»*.  ^  •■•:.*  >.  ..■...■.;.>iri  Ir.  <.-■  'r.c-'}'  Tf»-'i^  Tru'T*i-  if  IMe  iDodc«u  if  any, 
;..  .-I..*  ,■.'.'.:■•.       M  ivi  ..:  FiuTi..  !'  vt  vcr.  i-t\  inoTt-  or  les?  movahle, 

li    ;i;i-    :v»r;     ;.!.'.  .'.•:»!».;    il.M    i:  i-  T»f';v.'*s-s:.r»-  It-  tiltsiTve  irbc^iicT  tbe 
J....:...    ...'.v.-  "  ;:.  w;,",  1.  "  \\c-      A- J.  -..I*,  'tii   TisiifiDi  i>  alile  to  make 

:»..i  ...,  ...  .«     .' .r  .•'.'::  -v:..!.  w:s.   iT)f  s.'itr  7iii  iiiIkt.  if  he  krK]i>est«d 

i.  i-.k.  .  ,;!i  w  ;;■  .  Ivw'iw.  Ill;  .1.  .  I.",  ir  JiijiiU-TC' OT  itiTfi  liie  laiynx. 
i>..  li.     .     ;:.■  li    ,•  i:i:»:'.':i  IT   :^:':v:-'i  TiK  ilivToid  irlflsd  and  tbe 

I..I.V  i:,--     .    .:•.     .m.-ii;-.'.    ;:i;    :]^Ti^c.  jit».':  arv  inmor  rtff  liie  faane 

.•-■.-         .«  .  I.       :■    ■»  :.\        '.  ■•  '-.^      ■:•      '.*.'.     ■•■     >V-}:lliiVinC".         T^d>    !>    ail 

.   » .    •         .-../  •  .-.  1.    <>:^-:,    %■ '  1  •!   >    •';:.-:•  •i'-'is:i:  .  i:  i\n  ibyTfod  ciazid. 
V  .   .». .       ,  ■.         .■.-■%    -.'.."J-,    c*'-*"-'^  ''Imj*   infikraae  "die  ncwk 
•■  ' .      '.      ■  "■  ■  ".,'»•■  I  "i "  ■   ». . 

.".  "*  li'H    in-  on  <nraIlo^nc^. 
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t>jlifA*i  goitre.    « r.  firuiWH,| 

ck'ti^'t  Ji  few  wcl!-<If*rmp<l  nitifid  Df»dute«  in  the  interior  of  a  gland^ 
milnrf^t'*\  nn  a  wlioli'.  Tlir^^  are  of  diHerent  c^jnsi^tence  frrun  their 
mirr**nnt\hnff',  ntn\  ihow*  Hitiiut^tl  nesir  the  surfnrp  may  give  rise  to  a 
uti^ht  iMHiiiInr  sipjK'arurif?!!.  In  rtthcT  c-asea  n*idule.s  of  this  sort  are 
nil  llifil  rriii  Im'  i'vh  in  ft  >c'"i**l  which  h  otherwise  nt^t  enlarged. 
Whi'fj  i\u'**'  ncMlitlrN  r|4'vchi|i  jit  the  time  of  |nil>ertv  or  tluring  men- 
••trujttion  ur  |*rr^nancy,  th^y  may  Ih'  e<»n.<!(lere<]  fcetal  adenumata, 
Thi«  vfirit'ty  mn-ly  l(e**ffn)eM  hir^cr  than  a  hen';?  epg-,  so  that  the^e 
nothil<«H,  whidi  ftftentinieH  cau^e  nu  atmoyaiice,  not  infrequently  escaiie 
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Y'.'iT  >'.'  J  itr*-  i-  fhara'trfrrized  hy  numeral?  hiird  xKdnles  nompjrixig' 
'•n*-  ^  -y.-  rr  iij'r  *-ri::rf:  triiiiHi.  TL*:r?<r  D<:«dule?  rarelv  develop  to  any  con- 
-i']--r-oi-  -L».-.  buT,  taken  u»j.'etL<t-r.  tbev  may  form  a  lai^  gc*itpe.  The 
jrj'jjv!]  .-.A  j.^J-'r  ar*r  liveiy  m<«vabl<r.  and  tb«>?e  situated  near  the  surface 
rri&y  ry-  'j'jir*-  j^r- •rfjirjf-nt  ari«i  have  jK^luncles.  S:>m«cime^  nodules  *»f 
tljj-  -'rt  ^xr-rue  iru*-  aor•t^^.ln-  jrniiires  becau>e  **{  disappeanmce  of 
tlK-  j^-'iiirj'-le.  wliir.-b  U.-e«im*>  rtr».-u-Lel  in  the  act  of  ^^ndlowing.  It 
d'-f^'ij'i-  '::jTin-ly  tjj^.d  the  jKJ^ition  ••!'  thc^?*  pedancnkted  or  isolated 
n'yJ'j]*-  'A-h*rih*rr  tljey  jrive  li^  to  ?ympt<inia>  or  not.  When  sabea- 
tan'^i'i-.  th'-y  are  objectionable  only  on  ai't^junt  of  their  otismetic  effect ; 
but  "A  ben  der^?f:ndinir  into  the  jiijruliim.  they  may  grive  rise  to  difficulty. 
The  tjrrij  r^in-rirtenrr'  nf  the  nirfiule*  i^  charaeteriiitic  of  fibrous  goitre. 
T\i*"^'.  n^xi'r^  rnay  }*e  h>  hanl  a-  to  resemble  lume.  especially  if  there 
ir  r5ilf5irr-<»ijT  dejj-^ii.  They  arv  obserx'ed  as  a  role  in  individuals  past 
midiile  life.  Mixf-^l  gf»itre  occurs  quite  frwjuently,  as  already  men- 
tion'.-'I.  F'llIi'Milar  Ijyjjertrriphy  may  be  present  with  fibroos 
and  -<,'venil  cy-t.r  may  Ije  ff»und  ai  the  sarae  time. 

Fir.,  l.rf*. 


Cystic  i:"i^ro.    ■I'.illr.'ih. 


^  y.-t-  an-  tlu-  result  pnrtly  of  liemorrliajrc-,  partly  of  confluent  col- 
|ni<l  tHKluN -,  ilic  ('((ntciit-  «  t'  wliicli  L^radually  liqiioty.  The  size  of 
tlierc  cy.-t-  varies  f'n»rn  that  <»f  a  ]K'a  to  tliat  of  a  man's  head.  Fig.  109 
iMiistrate-  a  <'asc  (»f  cystic  jr<'itrc  reported  by  JJillrolh,  in  Zurich,  that 
was  assoeiated  with  parenchymatous  struma.     ThesjC  cysts  may  become 
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rediicod,  it  may   lie    advisable    to    truiispkni    tlio  goitrt",  as    rcconi- 

Endolaramgealr  or  Tracheal  Accessory  Goitres. — Thyroid  tis^iu"  lia.< 
bcL'ii  tVumd  in  the  interior  of  the  trachea,  usually  where  the  traehea 
and  hirynx  join.  This  is  an  inieiHuincMi  iHtuiriviice,  only  S  cai^e* 
having  Uen  oht^erve^h  (Zienissen,  v.  Bruns,  Paltauf,  Baumwiez.) 
The  l)a.se  is  usually  IjRiail  and  is  envi'rtH.i  witli  sirirvotli  lunnuis  niem- 
liniuo,  ForiiiL'riy  tlii-y  wt-re  eimsidered  to  be  due  tu  hiulty  Linhiyo 
logical  {Misition,  but  Fakauf  has  provetl  tliat  their  position  is  due  to- 
emhryolo^ieal  eonutetiini  lietwtni  tlir  isthmus  and  the  tnu*heji,  and 
tliat  the  tliyroid  tissue  grows  into  the  trnrhen  at  this  ])laee  after  birth. 

Superior  Accessory  Thyroid  Glands. — Thu.H-  that  are  of  interest  all 
develop  from  the  middle  iMtrtinn  of  tiie  ghmd.  Thf  proeessus  pynv- 
midalis,  reaching  towanl  the  hyoid  bone,  is  a  typind  false  accessory 
tliyniid.  If  a  series  of  rosaiy-like  thyroid  nodides  are  found  in  its 
place,  these  are  considen^l  to  he  true  !K-eesiM»ry  glands.  (Kadyi, 
Zuckerkandl,  StrtTkeisen^  Bochdalek.)  There  are  sonjetinies  found 
cysts  situated  upm  tlie  hyoid  bone  .sitigly  or  in  pairs,  which  are  lined 
with  ciliated  epithelium  or  sciiiamous  epithcliun*  (Hiiekel),  which  are 
ef^rre(.*t!y  cftnsrdereii  to  Ix*  retniiants  of  thyroid  tissue  liy  WolHer, 
Thyroid  of  the  tongue  is  of  e.spwial  importanee.  (Ilicknianu,  Parker, 
AVoltf,  Chamisso  de  Btmcourt.)  A  tumor  the  size  of  a  eheiTy  up  to 
that  i»f  a  heu*s  ogi^:,  with  broad  base,  and  t^overed  with  normal  mucous 
membrane,  is  foun*l  at  the  foraraeu  caecum  or  where  the  metliau  por- 
tion t>f  the  thyroid  <'<untnenc.ed  its  journey  downward.  This  tumor 
shows  microscopically  the  structure  of  tliyroitl  gland  or  of  goitre. 
In  2  cases  the  thymid  glaml  itself  was  abi^ent.  After  the  fiperation 
symptoms  develojxHl,  as  wradd  l>e  ex|HK"ted  in  any  ease  of  total  ex- 
cision. (S^L'ldowitseh.)  There  was  a  sense  as  if  something  had  become 
enlarge<t  in  the  ne<'k.  Snoring  is  always  marked,  ami  the  jiatient 
cannot  speak  welb  The  hemorrhage  is  always  a  source  of  danger 
to  the  patient.  The  diagnosis  is  frequently  difficult*  and  often  it  is 
not  possible  to  dilferentiate  fnmi  giminui  or  benign  neoplasm.  The 
lustory  and  the  administmtifm  of  thyroid  tablets  will  at  timers  enable 
a  diagnosis.  Wla-n  there  is  a  small  |K'dunc]i',  thi'  tumor  may  be  n-- 
moved  %vith  the  cautery^  and  when  the  base  is  broad  excision,  with 
prelinnnar>'  tnieheotoniy  if  necessary,  should  be  performe<l. 

Anterior  accessory  thjrroid  glands  are  observed  im\y  exceptionally, 
Ilofmeister  has  recently  reported  a  case  ot'  this  s(trt.  There  was  a 
sidK'utaneous  cyst  ben«ith  the  skin  of  the  ehcst  about  the  size  of  a 
maivs  list,  which  comnumicjUed  with  a  cystic  goitre  by  means  of  a 
hollow  iK*dimi*!e. 

Diajgfnosis. — The  diagnosis  of  goitre  is  usually  pLssible  from  the 
physical  examination  without  the  aid  of  the  history,  and  is  difficult 
only  in  rare  eases.  Insf>eetion,  palpation,  and  laryngoscopic  examina- 
tion give  the  necessary  data. 

In.s}K'ctii»n  imlicatrs  the  general  condition  of  the  patient.  Cyanosis 
of   the  face,  sympathetic  ocular  symptoms,  dyspna?a,  ete.  ;  the   size, 
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pttTi'iUou,  and  f^hape  of  the  tumor,  as  well  a^  the  condition  of  the 
overlying  skin,  should  \h.'  obiserveil.  The  canitid  pid-se  may  tre^ 
quently  be  t^een  along  the  po?iterior  margin  of  Ur*  stemomu^jtoid.  The 
surgeon  should  oU-^erve  whether  tlie  turaor  moves  writh  the  krynx  uii 
swallowing. 

Paljiatinn  will  give  aeeunite  information.  The  poj^ition  of  the 
thyroid  notch  and  the  carotid  arter\'  should  be  noted.  When  the 
masjj  is  of  considerable  size,  the  artery  will  l>e  displaced  outward, 
and  may  frequently  be  felt  Iveneath  the  skin  along  the  posterior 
margin  of  the  ransole-s.  The  chief  object  of  {ml^xition  is  to  de^ 
tennine  the  con.sistenoe  of  the  turaor,  the  nature  of  the  overlying 
8kin,  and  whether  the  ma^s  L*  movable  U}>on  the  underlying  tissue. 
When  a  gfiitre  h?is  develo|>etl  nipidlv,  it  may  not  be  movable  (inflam- 
mation, malignant  ne«»pla.s[u.-).  Tht-  t-on^i^tence  of  the  tumor  i^honld 
be  carefully  noted  by  means  of  l>oth  liantls,  and  er^pecial  care  taken  to 
aiicertain  wlielher  this  varies  in  different  i^artd  of  the  tumor.  Some- 
time"^ hard  nmhile-?  and  HjtY  ti^r^ue  f>r  fluctnating  i^jyotit^  are  iiide  by  side. 
X<Mhdt*s  tliat  are  movable  should  Im?  first  inmii*bilizt^l  liefoixj  their 
consistence  m  examine*!.  An  assistant  is  ne4'e>.'<iry,  espeeially  when 
attempting  to  examine  blraanuaily  a  rcirostemal  mass.  The  mobility 
of  the  tumor  shouhl  be  tested  in  relation  to  its  underlying  structures, 
and  for  motion  upvi^anl,  d<jwnwanl,  forwartl,  or  liackwai-d,  \ery  large 
goitres  may  l>e  jiimme<l  in  i^o  tightly  that  there  is  little  motion,  if  any, 
in  any  direction.     Most  of  them,  however,  are  more  or  less  movable. 

It  has  Ix-eo  mentioned  that  it  is  necessary  to  observe  whether  the 
tumi>r  mo\'es  with  swallowing.  As  a  rule  the  f>atient  is  able  to  make 
but  one  or  two  ciim|>lete  swallows,  *mQ  after  the  other,  if  he  is  requesieti 
to  t;ike  a  little  water,  because  the  ]if|nid  is  liable  to  get  into  the  laiynx. 
Owing  to  the  intimate  conncftion  between  the  thyroid  gland  and  the 
uppT  rings  of  the  trachea,  the  thyroid  and  any  timior  of  the  &ame 
rises  upon  the  larynx  during  the  act  of  swallowing.  This  is  an 
imjiortant  (liagiiostic  •^ign,  wliich  is  characteristic  of  the  thyroid  gland. 
Tins  .^\^n  is  absent  only  in  very  large  goitres  that  infiltrate  the  neck 
and  feci  l)rawny  and  boanl-Hke. 

Barufz  descriix^s  a  case  of  tracheocele  that  rmle  up  on  swallowing. 
Considering  the  rarity  of  this  disease,  it  will  l>e  sufficient  simply  to 
mentirm  this  iiccnrrence.  Auscultation  slmws  whether  there  is  vascular 
murmur  in  the  tumor,  and  stenosis  of  the  trachea  may  also  be  appreci- 
ated in  this  way. 

Accurate  examination  of  the  lan.nx  and  trachea  is  especially 
important.  The  dishjcation,  and  in  some  crises  the  scabbard-shaped 
trachea,  may  he  appre<^'iatccl  on  external  examination.  After  having 
reijuested  the  patient  to  sjK-ak  lonilly  a  laryngoscopic  examination  will 
give  accumte  information  regarding  the  condition  of  the  vocal  cords 
(mubility,  adduction  or  abduction,  or  position  <if  the  cadaver).  The 
surgec«i  shituld  always  endeavor  Ut  sec  into  tlic  trachea  as  far  as  pr>ssi- 
ble,  and  note  whether  this  is  constr]cte<i  anterojiosteriorly  frnm  the  sides 
or  diagonally.     This  examination  is  of  esj)ecial  importance  in  bilateral 


GOITRE, 


315 


goitre,  because  marked  anterior  buwiug  of  the  tnicbeal  walls  need  not 
currespotul  to  the  size  of  the/  ^mitru,  Tlu-  biL^'  of  the  tonf::ue  .should  be 
exiiniiinni,  renieiiiberiu|^  that  goitre  at  tiuit-.s  develo|>s  here.  Wlien  u 
patieut  complains  of  difficulty  in  swallowing,  it  may  be  necei?sar^'  or 
advisiible  to  puss  a  sstomnch-tiibe.  Exploratoiy  puncture  will  be  neces- 
sary in  exeeptionai  eases  only,  and  sin  mid  not  hartn  the  ]iatient.  It  is 
extrt-mely  important  to  elean  thoroughly  the  skin  an<!  use  a  tine  freshly 
sterilized  na'<]le. 

Ex|>erinieDtal  administration  of  drugs  for  the  purpose  fif  making  a 
diagao.sis,  such  as  the  use  of  iodothyrin  or  tablets,  will  be  neee,ssar}' 
only  in  goitres  at  the  base  of  die  tongue  where  the  diagnosis  is  very 
diflicuk,  uT  with  true  accessory  goitres  or  endolarj'ngeal  tumors. 

Fio.  106. 


Folltcaldr  goitre,    (v.  Brnna.) 

The  histor)^  will  supj)lemeiit  the  examination.  The  statement  of 
tlie  imtient  whether  the  family  presents  any  other  evidence  of  thyroid 
enlargement,  i>r  whether  he  has  lieen  living  in  a  region  where  goitre  is 
oonimim  or  absent,  may  be  of  value.  If  a  goitre-like  tumor  should 
be  found  in  a  newly  liorii  infant,  one  nnist  take  into  cx>nsideratiou  the 
occurrence  of  teratoma  i>f  the  nt^ek.  In  women  the  statement  wliether 
the  disease  is  worse  during  the  menses  or  developed  during  pregnancy 
will  l>e  of  importance.  Information  regarding  the  previous  use  of 
iodine  should  also'  he  (»btainc<l  if  possible. 

The  surgeon  shindd  not  b*^  satistied  with  the  diagnosis  of  goitre  alone, 
but  should  endeavor  to  discover  whicli  vnriety  oi*  giritre  he  has  to  deal 
with.  Simple  hy^R'nemia  is  clmracterize^l  by  a  uniform  swelling  of  the 
neck  ;  the  outlines  of  the  stern o mastoid,  rttbenvise  so  distinct^  become 
blurreil  without  any  definite  oudine  of  th<>  thyroid  l)eing  evident.  The 
shajM*  of  the  neck,  as  mentioricHl  by  Luekc  an<l  Bil!iT*th,  may  not 
necessarily  be  distorted.  Palpation  shows  an  enlarged  gland  of  >soft 
consistence,  and  the  history  gives  evidence  that  the  swelling  has  been 
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present  for  a  f^hort  time  only.  It  Iia><  |>c'rlia|»s  Ix-en  nnticctl  only 
since  the  last  menstruation,  <jr  the  individual  has  for  the  first  time 
been  in  a  vicinity  where  goitre  ij*  prevalent  (summer  goitre).  This 
variety  frequently  di^apjiears  spontaneously.  If  tliis  hy])eneinta  last.*? 
for  any  length  of  timt'^  it  may  give  suttieient  imj>etiis  to  the  development 
of  ffillieular  hypertrnphy,  which  not  infrtHpteutly  involves  the  entire 
gland.  (Fig.  106,)  Ju  this  ea.-^  it  will  be  nuted  tliat  the  entire  gland 
IS  enlarged,  but  hanler  and  more  dense  than  with  simple  hypeneniia, 
and  that  the  mass  am  Ix-  more  definitely  outliue*l  than  in  the  hy|H.T- 
aemie  variety.  Bi>th  \\{'  tl\ese  varieties  are  swii  in  youthful  indi- 
viduals  as  a  rule.     fcJomctimes  the   pidpating  finger  will  be  able  to 

Fro.  107. 
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Colloid,  goitre,    (t,  BruM.) 

detect  a  few  well-defined  round  nodules  in  the  interior  of  a  gland, 
enlarged  as  a  whole.  These  are  of  ditferent  consistence  fmm  their 
surroundings,  and  tliose  situattnl  near  the  surfnee  may  give  rise  to  a 
slight  nodular  appearance.  In  other  cases  nfidules  of  this  sort  are 
all  that  can  be  telt  in  a  gland  which  is  otherwise  not  enlat^ed. 
When  these  ufMlules  develop  at  tlie  time  of  puberty  or  during  men- 
struatiou  or  pregnancy,  they  may  lie  ctmsiderwl  fetal  adenomata. 
This  variety  ran^ly  l>eccimes  larger  tlian  a  hen's  v\i:y:,  so  that  these 
nodules,  which  oftentimes  cause  do  annoyance,  not  infrequently  escape 


observation,  providrd  troatment  h  not  rieniandcd  for  cosmetic  rcasoDS. 
Wlien  eiilnrtrtTiient  of  tlic  tliyrnid  gland  has  pLTsistetl  for  some  time 
and  the  individual  IuIil*  is  the  size  of  a  man's  tist  or  larg<?r,  go 
that  the  ^uitre  reseniUles  a  hnrseslme  in  shape  (one  lobe  is  usually 
mure  enlarged  than  the  rest),  one  slmuld  always  siisjwet  colloid  goitre. 
(Fig.  107.)  The  dough-like  eoiisisteuee  of  the  duikh  will  ahrioht  place 
the  diagnosis  beyond  question.  As  a  rule  this  variety  occurs  in  indi- 
viduals past  middle  life.     Vastmlar  niunmim  or  pulsation  of  the  mass 


Fig.  1U8. 


Follicular  ifoilre  with  dlfllentlon  of  snperflclftl  velna. 


will  establish  the  diagnosis  of  a  vascular  goitre.  Transmitted  pulsa- 
tion iu  small  individual  noilules  nmst  be  dtstinguisluil  from  the  al>fn*e 
variety,  which  usually  alleets  the  entire  glanil.  The  mass  may  be 
considerably  diminishetl  in  size  l>y  steady  pressure,  and  when  this  is 
removed,  intermittent  increase  in  volume  will  be  ol)served.  True 
aneurismal  goitre  is  rare.  In  these  cases  one  should  be  careful  to 
note  whether  there  is  exoplithalnuis,  taebyearfliji,  or  trembling  (morbus 
Risedowii).  FoMicuhir  goitre  assuciatecl  with  marked  distention  of 
the  veins  must  be  distinguished  from  the  above  variety.     (Fig.  108.) 
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Ftbronn  $;ottre  b  characterized  hy  nuroerons  bard  Dodules  occuyiyiiy 
one  lobe  or  the  entire  gbixl.  The^  nodules  rareJy  develop  to  any  con* 
idderable  aize,  but,  taken  together,  thev  may  form  a  largv  goitre.  The 
indiviilual  nodes  are  freely  movable,  and  th^j^e  situated  near  the  j?urface 
may  be  qaite  prominent  and  have  peduncles.  Sometimes  nodules  of 
thb  sort  become  true  aooesaon*  pr>itres  beitiuse  of  disappearance  of 
^  peduncle,  which  Ijeoomes  strcu-he^l  in  the  act  of  .^wallowing.  It 
depend.*  entirely  upon  the  position  of  {iv&e  pedunculated  or  i^>Iated 
nodules  whether  they  give  riijie  to  sympttims  t»r  not.  When  subcu- 
taneous, they  are  objectionable  only  on  account  of  tlieir  cosmetic  effect  ; 
but  when  descending  into  the  jugulum,  they  may  give  rise  to  tlifficulty. 
The  firm  consistence  of  the  nodules  is  characteristic  of  fibrous  gi>itre. 
These  nodes  may  be  so  hard  as  to  resemble  Ixme,  especially  if  there 
U  ealcareouj?  defKR^it  They  are  obi^erved  as  a  rule  in  individuals  past 
middle  lift*.  Xlixed  goitre  occurs  quite  frequently,  as  already  men- 
tioneti.  Follicular  hypertrophy  may  be  pre^^nt  with  fibrous  changes, 
and  several  cy&tri  may  be  ibund  at  the  ssiaie  time. 

Fm.  109. 


Cystic  goitre.    (Blllruth.) 


fS'sts  are  the  result  I>artly  of  hemorrhaerc^,  partly  of  confluent  col- 
Ictid  ikxIuIl'S,  tlie  i'ont<'iits  (  I*  \vfn<'h  gradually  liijiieiy.  The  size  of 
these  cysts  varies  from  that  of  a  j>cii  to  tiiat  of  a  iruiu's  head.  Fig.  109 
illufitnitcH  a  nvw  of  cystic  goitre  repcKfted  by  BiHrolh,  in  Zurich,  that 
was  ai?.<ociiitcil  with  pareuchymatous  struum.     The6e  cysts  may  become 
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enormous,  as  shown  in  Frpj.  IHK  Wit'smiinn  reported  a  cystic  goitre 
weigbing  nine  ]Miiiml^,  lUie  di;iirti<»6i>  in  these  ouk's  i^  easy,  provided 
the  cywt  is  sujKirticial  and  is  hirge^  and  does  not  pre5*eiit  calcifiwition  or 
other  changes  in  its  wall  The  jiresence  of  Huctiiation  will  decide  the 
diiigncjsis.  In  the  mujttrity  nf  cases  the  contents  are  cloudy.  In  ex- 
eeptiiHnil  casen  one  will  l)e  uble  to  state  from  the  wave  on  palpation 
whether  the  eyst  Js  multihiciilar  or  not.  Later  it  wn  11  be  mentioned 
that  it  18  possible  only  in  exceptional  cases  to  distinguish  cysts  and 
echinococcus  of  the  tliyroid. 

Fig.  110. 


Cystic  goitre,    (v.  Brum.) 


In  doubtful  cases  it  is  justifiable  to  make  an  exploratory  puncture, 
although  this  v/ill  not  always  establish  a  definite  diagnnsis.  Large 
hemispherittd  ym(>t»t!i  prondiienees  in  a  gdilre,  that  Huetnate,  always 
indicate  goitre  cyj^ts. 

It  has  been  mentioned  that  goitres  which  are  not  ennneeted  with 
the  thyroiil  gland  at  all,  or  only  by  a  small  fnHiunck',  may  give  rise  to 
difficulty  in  diagnosis.  These  eases  represent  the  tnie  and  false  accet-- 
sory  goitres  already   referred   to.       When   there  are   iMilated    inxlules 
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fitt-nt*i*t' ■■  'ff  vtfS.ut  'it  i't  ^i^r  tt*ut.  uMiofonn  ointment).  The  benefit 
/I'M  •")  fii.t/  I**  '1'*'  'iiiir'\%  \'t  \U*  irih^jL'itiori of  frr^'  iodine.  IntemaUy^ 
iiAtiit  i-  ^f'if/fini  '/ M<)  ;i-'  \ftUiyAt\ui  ttv  ^^jflium  ifir]ide  (3  to  45  gi^ii^ 
/f««il,/  'I  !»»■■  lui t\\ti\\\tm  i^  I'j'iM'/'L'illy  ♦rff'w'tivf?,  hut  the  symptoms  de- 
«■/ nil"!  If,  fi'lfff  (!■'  ifNlitM'  riiiini-niii- arf;  most  likoly  to  appear  witb 
Hii>'  I'rHri  '«r  h'-fihriMiK     Miirlf'l  <'inaf;iation  may  follow  exoesrive  use 
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of  thf  (Inipf.  This  niarastnus  duos  not  seem  to  be  due  to  the  aetioti  of 
imline  it<e!f,  but  dejKiiuis  prubably  tijMin  Um  rapid  iliminutiou  in  tlie 
ftinetionating  volume  of  the  glaurl.  The  effect  of  iodine  is  notieed 
very  (luiekly,  if  at  all,  but  in  uld  Hbnius  or  ealeiliwl  goitre>«,  or  cystic 
gttitrr,  it  is  ur<4e,^s  tn  administer  this  drug. 

OiifiA.NMn'HKKAPY.— Treatment  of  goitre  wltb  tliyroid  substance, 
tir  propm'ations  of  this,  luusl  be  iMinsitlered  a  modifieatinn  oi'  the  iiRliiie 
treatment.  Banniann's  ex|}eriments  have  shown  that  iotline  is  eon- 
taiutnl  iu  the  aelive  principle  of  tlic  thyroid  glantl.  Iahi^  after  the 
favondile  results  of  this  form  of  treatment  in  myxcedenm  were  known 
Enmiingbaus  and  KeinhuM  and  v.  Rruns  demonstrated  that  adminis- 
tmliou  internally  of  tliymid  tissue  was  folhtweil  by  favf>rjble  results  iu 
those  suffering  from  goitre,  especially  from  follienlar  hy(XTtr(>|>hy, 
V.  Brnns,  wlu>  a<Iministered  5  to  lo  grains  of  the  gland  daily  in 
the  form  of  tablets  tf)  .*3.'jt)  patient.s,  reported  8  per  cent,  ol*  cnniplete 
cures,  3(i  per  cent,  of  go*Hl  effects,  ilO  per  cent,  of  mwlerate  sueeesB,  and 
no  sutx*ess  in  the  remaining  ease>i.  v.  Brnns  and  v.  Raunigiu^ten 
8tudi(>d  the  action  of  tliis  fonn  of  treatment  on  dctgs  sulferiug  ihnn 
goitre,  V.  I>:iujngai1eii  cdn^iilers  the  change  in  the  glaiul  to  Ik*  a 
symptom  of  trophoneurotic  atrophy.  The  hypertr<i[iiiy  of  the  thyroid 
which  develops  to  take  tlie  place  of  the  jx>rtion  which  has  become  degen- 
eratnl  disappem's  after  atlministnitftm  (jf  gland-tissue.  After  Bauniann 
isolated  iotlothyriu  it  was  natural  to  substitute  tliis  active  princij>le  for 
the  gland-sul)stance  ;  and  Rtxts,  a  popil  ai'  Raumann,  observed  favor- 
able residts  after  its  use.  The  gland  itself  is  l>est  admiuisteretl  in  the 
form  of  tablets,  1  or  2  a  day ;  or  as  imiothyrin,  5  to  15  grains  daily. 

The  results  of  this  tn'atnient  of  goitre  have  not  escjiped  attack.  A 
mmiber  of  authors  repirt  cases  in  which  this  treatment  was  productive 
of  no  result  whatever.  Others,  Kocher,  i'<w  instance,  came  to  the  cim- 
elusion,  after  ccmiparison  with  tlie  old  iotioform  treatment,  that  there 
was  no  difference  in  the  result  of  the  two  methods.  The  nse  of  the 
gland  or  of  iodine  itself  seems  to  Iw*  followtHl  by  favorable  results  only 
in  cases  of  follienhir  hy|>ertroi>liy.  Disastrttus  effects  are  said  tti  have 
occurred  in  indiviehial  cases.  Syn»]>toms  of  poL'^oning  (frecjuent  pulse, 
cyanosis,  dyspno'a,  tremor,  and  delirium)  ha%'e  been  O'bserved.  They 
will  be  eonsidercnl  in  detail  later.  The  observations  of  v.  Mikulicz  an<I 
Reinba<'h  are  es]ieeially  interesting.  They  olitaiued  alMiut  tnpially  g(Mi<l 
resnlts  aft^T  fetnling  with  fresh  thymus  and  after  treating  with  thyroid 
gubstanoe.  These  authors  gsive  their  patient*^  a  considerable  quantity 
of  thvnuis  (225  grains  daily)  without  oliserviug  any  effects  which  cotild 
l>e  interpretcHl  as  due  to  intoxication. 

Injfktiontiierapy. — Tills  method  was  intnMlucod  by  Luton  iiud 
Liicke.  These  authors  reenramcnd  the  injection  of  u  few  drops  of  pure 
tincture  of  imline.  Reotiitly  injectious  of  Sf.»-called  iodoform  oil  ether 
mixtures  (v.  Mosetig,  Garn*^),  whieli  are  less  dangemus,  have  lici-ii  pre- 
feiTe<l  (irKioform,  1  ;  ether,  7  ;  oil,  "  ;  keep  in  the  dark).  One  to  three 
injectiims  a  week  are  given  for  one  to  four  weeks.  An  ordinary  sub- 
cutaneous  syringe  is  used. 
Vol.  n,— 21 
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Although  this  method  is  harmless  and  technically  easy,  still  16  cases 
of  (lt*ath  are  rejx)rted  following  injections,  and  Wolfler  remarks  quite 
correctly  that  in  all  probability  the  number  is  larger.  The  chief  danger 
is  from  injecting  into  one  of  the  larger  bloodvessels,  for  death  then  occurs 
immeiliately.  This  error  may  easily  be  avoided  by  inserting  the  needle 
and  removing  the  syringe  to  see  whether  blood  flows  from  the  needle, 
in  which  case  it  should  be  introduced  at  some  other  place.  A  second 
danger  consists  in  injecting  into  the  trachea  or  into  the  surrounding 
connective  tissue,  instead  of  into  the  goitre  itself,  giving  rise  to  marked 
dyspnoea,  which  may  even  result  in  suffocation.  This  error  is  especially 
to  be  feared  in  substernal  goitres.  Care  must  be  taken  to  fix  the  goitre 
so  that  it  cannot  slip,  and  one  should  always  observe  whether  the  syringe 
moves  with  swallowing,  so  as  to  be  sure  that  the  needle  is  in  the  goitre. 
The  injection  should  l>e  made  slowly.  If  the  point  of  the  needle  is 
in  the  lumen  of  the  trachea,  sufficient  warning  will  be  given  after  the 
injection  of  a  few  drops  by  an  attack  of  coughing.  Perfect  asepsis 
should  be  observed,  otherwise  abscesses  may  develop  secondary  to  the 
action  of  the  injecting  mass.  The  effect  of  this  injection  is  to  produce 
necrosis  of  the  parenchyma  of  the  gland  and  promote  fibrinous  exu- 
dation. The  necrotic  gland-tissue  is  replaced  by  connective  tissue.  Col- 
loid is  not  influenced  at  first  by  the  injection,  but  later  becomes  slowly 
abs<jrl)ed.  (Prins.)  Even  when  injection  has  been  performed  with 
care,  a  reaction  occurs  at  times,  such  as  slight  swelling  or  tenderness. 
One  should  always  wait  until  these  signs  have  disappeared  before 
repeating  the  step.  Sometimes  several  weeks  will  pass  before  any  result 
can  be  observed.  At  first  a  gradually  increasing  firmness  around  the 
seat  of  injection  will  be  noticed.  According  to  Billroth,  four  or  five 
injec^tions  are  necessary  to  produce  appreciable  diminution  in  the  sise 
of  the  gland. 

On  account  of  its  method  of  action  injectiontherapy  is  indioated 
only  in  follicular  goitre  or  beginning  colloid  struma.  In  these  cases 
Garre  reports  improvement  in  90  per  cent.,  consisting  especially  in  a 
diminution  of  the  symptoms  due  to  stenosis.  Generally  speaking,  in- 
jections liave  not  bwn  advocated  of  late.  Recurrence  is  not  uncom- 
mon, and  if  it  becomes  necessary  subsequently  to  remove  a  goitre  by 
opcnitive  interference,  the  firm  adhesions  secondary  to  the  injections 
render  this  step  ditfieult. 

Inje<'tion  of  aK'ohol  and  other  agents  instead  of  iodine  presents  as 
niai»y  danjj^ers,  and  the  result  is  less  reliable  than  after  the  injection  of 
i(Mlin(?  (2  deaths  liave  been  reported  following  the  injection  of  alcohol). 

Surgical  Treatment. — Operative  interference  should  be  considered  in 
all  cases  of  goitre  with  marked  symptoms,  in  which  the  above-men- 
tionc<l  nictlio<I.>  of  treatment  have  l)e<>n  of  no  avail  or  cannot  be  used 
on  account  of  the  immediate  danji^er.  At  present  mast  of  the  dangers 
of  operating  have  Imm'U  obviated,  owing  to  antisepsis  and  asepsis  and 
the  dcv(»lopnicnt  of  tcchnic.  The  disastrous  complication  post-opera- 
tive iiiyx(edeina  has  l)ccn  avoide«l  by  allowing  a  certain  portion  of  the 
jrlaiid  to  remain  at  the  time  <if  oi)eration.     Only  that  portion  of  a  goitre 
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which  is  diseased,  or  is  giving  ri.^  to  distressing  symptoms,  should  be 
remove*!.  A  siiflicieiit  quantity  o^  thyroid  tissue  should  always  be  left 
to  prevent  the  a]*|iearaiiL*e  of  .syiuptonis  due  to  total  absence. 

The  methods  that  have  beeu  tried  aud  that  aiv  still  made  use  of 
may  \yv  divitleil  into  two  <i:ronps  : 

1.  Partial  exeisioii  of  a  eertain  |>ortion  (one-third  or  four-fifths)  ctf 
the  goitre.  Oue-luilf  of  the  gland,  or  the  upper  cornu,  or  where  the 
gland  is  in  relation  with  the  reenrivnt  nerve,  is  left  l.ieliiiul. 

2.  Enucleation  of  imlividnal  n<xlnles  from  the  sulistanee  of  tlie 
goitre,  either  i>y  sub<uipsuiar  hlieliing  «iut  ur  as  typiral  eiuirleittion  en 
numse.  Tire  portion  of  glaud-tise^ue  around  the  nodule,  which  is  little 
changed,  is  ktl. 

FlQ,  111. 
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Excision  of  a  right-sided  goitre  by  ■  t ma* verie  cnrred  Ineialon:  1,  sternothyroid  muacle; 
2.  anterior  Jugular  vein  :  'A,  stomohyoid  muscle ;  4.  oblique  communlcatlDi;  Jugular  vciu ;  \ 
■terni)mttati*la  muaole.    { Kot-htr,) 

Before  cnnsidering  the  sjM^etal  teehnie  of  these  methods,  the  teehnic 
in  general  must  lie  eraisidereih  Whether  ti>  make  use  of  a  geuenil 
auiesthetic  or  not  in  o|KTHtions  upon  goitre  is  at  present  a  mueh 
disiMited  tjuestion.  Sr-eotidary  disease  of  tlie  hmg  (bronchitis,  em- 
physema) and  of  the  l^'urt  (dilatation  t»f  the  riglit  ventriele)  so  often 
|>resent,  and  t!ie  danger  of  suft<iaitiou,  es]ve<'ially  in  the  early  stages  (tf 
aiKesthi'sia,  snrh  as  the  |)eriml  cjf  exeitemeiit  with  stenosis  4>f  the 
tmehcai  and  ]>aralysis  of  the  larynx,  have  leil  many  surgeons  to  desist 
from  general  aiia-stheties  as  a  matter  of  principle.  Furthermore,  if 
it  be  considennl  that  tlie  venrms  congestion  produced  even  by  slight 
straining  »m  the  part  of  |»iitients  under  the  influence  of  the  auiestbetic, 
and  by  vomiting,  etc.,  is  directly  dangerous  tt>  Itle,  and  that  the  ope- 
ration in  some  of  it^  staiges  is  renderfn!  much  easier  when  the  jmtient 
i'5  conscious,  then  the  oliiec:?tions  raised  l>y  tliose  that  advociite  local 
anaesthesia  will  s<*em  more  reasona!>li^  Manipulati<iii  of  a  goitre  in 
itself  is  not  esj>eeially  ]>idnful.  Pain  is  caused  at  the  moment  the 
goitre  is  delivere<l  thrtnigh  the  wound,     Koehcr  never  \xa^  a  geneml 
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ncwlules,  for  instance,  it  is  well  to  make  a  large  skiu-incision  ftir  tlie 
purpose  of  ubtniuiug  suffiriL'Ut  rmmi.  In  these  aise?*  a  T  iiieisiim 
niMV  be  iiiatlf  use  (if,  Billroth  tJU^ke^^  hi«  incision  along  the  free  mar- 
gin of  the  sternomastoid.  A  seeond  ineision  may  ha  made  l)eginning 
at  the  lower  end  in  tlie  internal  notch  and  eoiittnueil  upward  idonj^r  fhc 
eorresjiundin*^  margin  of  the  opposite  sterrmmastoid.  Thi^;  incisi<in 
give,"^  sufficient  room.  Koeher  rcet>miuend^;  a  broad  transverse  ineisiun 
or  a  tmnsverse  cnr\'ed  incision  witli  the  ainvexity  downward  (eollar- 
ineisiou).  After  dividing  tlie  skm  and  fascia  attention  should  l»e  jiaid 
to  the  large  veins  overlying  the  goitre.  They  should  always  be  divided 
between  ligatures  on  account  of  the  danger  of  deatli  from  air-embolism. 

Fig.  113. 


An^lnr  inL-ishm,  lert-sldeil  goitre,  which  rvachts  high  up  an  J  luw  (iowii :  musrlea  exposed. 


It  does  not  peem  advisable  to  leave  artery  clamps  in  the  wonnd, 
not  only  becaus<»  they  hiive  been  observe*]  to  slip,  but  also  because 
they  delay  Ijcaliug.  Wlieuever  a  goitre  is  very  large,  the  overlying 
muscles  (omobynid,  sternohy(ad)  should  be  divided.  Their  function  is 
not  interfered  with  because  ttiey  are  uuitc<l  ailerward.  Afl<'r  divid- 
ing the  middle  fascia,  wiiich  (iftcn  contains  many  vessels,  the  suHace 
of  the  goitre  — that  is,  the  capsule — may  lie  re<^ognized  by  the  network 
of  fine  veins.  The  subscijuent  steps  will  vary  according  to  whether 
one  intends  to  [K'rform  a   pnrtihl  excision  or  an  enucleation. 

Partial  ExfisioN. — After  exjMising  the  capsule  (if  the  goitre  an 
endeavor  is  made  to  free  the  up|>er  and  lower  portions  of  the  tumor 
with  tlie  finger  rir  a  blunt  disscetor  and  deliver  the  mass  through  the 
skin -wound.  This  part  of  the  tiperation  is  probnbly  the  most  dan- 
gerous,  for   if  force   is   iLsetl   tlie  veins   of  the   capsule  or   the  large 
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by  tying  a  piece  of  rubber  tubing  (l^wt*)  amtmd  the  hilu.s  of  the  frland, 
or  haviug  an  assistant  t'oni press  the  vessels,  have  not  always  been  .suc- 
cessful m  (liflicLilt  cases.  The  hleetling  is  ecmtrtJled  very  accurately, 
to  Ik*  sure,  hy  ehnnping  the  snjK'riur  and  iiiferi<*r  thyroid  arteries,  but 
X<K'her  ;iinl  WolHer  eoiisider  tlmt  tliis  nK-thod  is  uf  doubrtid  value  ou 
aeeivunt  of  the  danger  of  itijuritig  the  nMiirreitt  laryngeal  nerves.  It 
diies  not  seera  advi.sable  to  fuUow  the  suggi^tiuu  made  by  Woltf  to  tie 
the  chief  arterj^  and  trust  U)  peking  dnring  the  ojieration,  because  the 
:'ondary  Iiemorrliage  may  at  times  Im  eonsidemhle. 

The  old  method  of  removing  the  contents  of  sftft  notlules  afler 
incising  the  capsule  may  be  empkiyed  when  enuelcHtion  is  unsnccegsfnl, 
Koclier  has  usetl  this  method  when  there  has  bfcn  ntenosis  of  the 
trachea,  so  as  to  relieve  brcii thing  as  quickly  as  possible.  The  bleeding 
in  these  cases  may  be  terrific, 

Poncet  means  by  the  term  decortizatinn  removal  tif  the  greater  part 
of  the  gland  immediately  beneath  the  aij^sule.  Suffieient  gknd-tij<.«ue 
remains,  hemorrhage  ceases  after  tying  the  larger  vessels,  and  a  pucker 
HUture,  which  takes  in  the  greater  ptjrtiou  of  the  cavity,  is  made  ii^*  of. 
Aecortliiig  U*  the  statement  of  the  t>riginator  of  this  method,  it  may  l>e 
applietl  in  parenchymatx>us  or  culloid  goitres  where  8<K*in\s  intragland- 
ular  enucleation  cannot  be  made  use  of.  The  bleeding  is  always  pro- 
fuse, as  in  any  f-ase  of  enueleution,  the  moment  the  knife  enters  the 
gland-tissue  itself.  Kochcr  justly  condemns  Poncet 's  niethtxl  becau.se 
of  the  bletnling,  the  necrosis  of  remaining  bits  of  the  capsule,  and 
bci-ause  of  the  tlisHguring  scar.  With  ennel cation,  injury  to  nerves 
and  veins  of  the  neck  is  less  frequent  than  with  e:ecision.  Statistics 
sliow  that  the  danger  of  intraglamlular  enuelration  is  slight.  In  1890 
Wolfler  was  able  to  report  60  cases  from  Billi'^itii's,  8ocin*s,  and  hisi 
own  clinic,  with  only  2  fatal  ones.  At  present  the  results  are  Htill 
lictter. 

Recurrence  after  Operations  for  Goitre. — A  recurrence  of 
the  giiitre  may  take  place  after  both  methfKls  of  o|K'nttion.  Isolated 
g</itre  inMJides  may  devek»p  in  the  remaining  jHtrtion  of  the  thyroid 
gland,  or  after  excision  of  one  half  the  remaining  half  of  the  isthmus 
may  become  hy|tertrophie<l.  This  hypertrophy,  in  acconlance  with 
ex[>ericnce  gained  by  animal  experiments,  is  considci*ed  a  variety  f>f 
com|HMis:itory  hypertrophy.  Clinically »  recurrences  after  o[K'rationa 
on  goitre  may  be  elassificHl  as  those  wliieh  do  not  annoy  the  patient 
and  those  %vhich  give  rise  to  symptoms.  The  latter  variety  is 
nnei>mmon.  Acconiing  to  Hei^iit,  the  stn^ond  o}M:nition  was  neces- 
sary only  12  times  in  600  castas.  In  most  cases  it  will  dujH^nd  upon 
the  nature  of  the  remaining  pfjrtton  t>f  the  goitre  and  its  situation 
whether  the  reeurrence  gives  rise  to  symptoms  or  not.  It  is  impirtant 
that  the  hygienic  disadvantages  which  are  considered  the  cause  of 
goitre  in  regions  where  the  disease  is  endemie,  should  not  be  allowed 
tft  ouifinue  aftiT  the  pntient  hns  been   subj<M't</d  to  o|>en»tion. 

With  the  exception  of  cystic  goitre  (^^'olfle^)  recurrence  seems  more 
frer|ucnt  after  enucleation  than  after  partial  excision.     However,  it  has 
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often  easier  to  leave  the  adherent  portion  of  the  goitre  behind,  becanse 

the  tube  may  be  laccnite*!  (»r  j^eoimdary  neerosi.s  of  eartilage  take  phiee. 
The  .s*'cretion  tnini  the  traehea  entering  the  wonnd  in  thefie  eases 
prevents  prinu^ry  hwilitiir.  This  is  the  retison  why  priiphyhiet]<^  tnielie- 
otoniy  is  not  periV)rnu*il  even  in  a  very^  large  goitre.  Ti'aeheotoiuy  is 
resorted  to  only  in  extreme  ea^e,s  when  the  trachea  threatens  to  collapse 
after  exeision  of  nmssi's  that  have  jiressed  n])on  it  laterally  mitil  it  is 
the  shape  of  a  seabhanl^  and  iu  eiises  of  this  &f>rt  one  ma}'  be  obliged 
t4)  j)erform  trachetftoiny  rapidly. 

Kochers  experience  seems  to  show  that  the  anterior  margin  of  the 
traehea  usually  remains  firm  and  eartilaginons,  apd  he  makes  use  of 
this  fact  for  ]>liieing  sulm'es  to  iiokJ  the  tube  open.  A  strong  piwe  of 
catgut  is  passed  through  each  lateral  wail  and  the  ends  tied  in  front 
over  the  firmer  portion  of  the  canal.  Sometimes  the  tracheal  wall  is 
sewed  to  the  stertiomiujtoid  mui*cles  for  the  same  purpose. 

Fio,  116. 


Eicisinn  of  a  right-Hklt'd  goUre  by  a  Iransverso  curved  iiiciskin  ;  the  goitre  baa  been  iIIrIo- 
caled  and  rotated  to  the  left :  l.Tipht  hnlf  of  thf  ROltTe  turtior]  towiml  tliuk'fl.  2,  superior  thyroid 
Rrtcry  and  vein:  3,  p«i»U;r1or  tK<mer  of  thvrofd  rartila^e;  4,  slernohyoifi  and  thyroid  muKClea; 
5,  fitter iiotiiuMtold  iiuiJK'le;  O,  inferior  thyroful  artt^ry:  7,  riylit  eomtiHtn  caroUd  ;  8,  recurrent  laryn- 
geal uervt' ;  l>,  u«oiJhAgu&:  lu,  Irucheaj  U,  inf**ri<.»r  thyroid  vein.    (Krxher.} 


After  excision  one  should  alwayj^  determine  whetlier  there  are  remain- 
ing notlnles.  In  iniusual  goitres  situated  liet\ve<"n  the  trachea  and 
oi'sojihagus  it  may  liat>}M:'t*  when  this  precaution  is  urtt  taken  that  the 
jwirtion  of  the  tumor  which  gfive  rise  to  the  symptonis  remains  behind 
and  must  subsequently  be  remove*!.  One  should  always  pack  the  cavity 
of  the  wonnd  k>osely  and  Ik*  sure  that  there  is  no  bleeding.  Any  small 
hlrt'ding  p<:tint  sfjotdd  br  ligatwl.  It  is  well  to  leave  a  soft-rubber  tissue 
or  glass  drain  in  at  the  lowest  |)ortion  i>f  tlie  womitl  fur  two  or  three 
days.  This  precaution  is  unnetTssary  in  tlie  majority'  of  enses.  When 
the  wound  is  not  drained  and  secontlary  hemorrhage  takes  place,  or 
any  other  interference  with  the  process  of  healing,  it  may  be  neces- 
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easily   removable,   because  it   mar  be  necessary  to  intetftre  at   mnyi 
rooDYent  on  aoer>ant  of  ^ecrmclary  hemorrhage  or  dy^pncea.     After 
or  thru*  <lav>>,  when  the  dmias  are  to   be  removed,  a  lighter 
may  lie  applied. 

This  meth'xl  aljove  deascribed,  which  has  been  developed  by  Billr^kth 
and  Kficber^  haj^  lieeu  m<jdified  by  some  surgeons  for  the  piirpo^se  of 
avuiding  sever»f  bleetUng  or  injury  to  the  recurrent  nerve,  v.  Miku- 
licz li^veH  a  titmaU  [K»rtion  of  the  thyroid  tiseue  behind  at  the  eutmiKv 
of  the  inferior  th^Toid  artery-  after  tying  off  this  portion  of  the  g:]and 
between  j^mall  ligature^**  A  forther  modification  recommended  by  this 
author  c/>nHii4tri  in  tying  the  <?u|>erior  thyroid  artery  and  the  superficial 
viiuf*  and  making  t%vo  vertical  incisions  along  the  posterior  surface  o€ 
tht'  gland  after  N.*{>arating  the  isthmus,  leaving  a  wedge-shaped  |>ortion 
tumor  Ij^'bind,  the  edges  of  which  are  sewed  together 


combines  resection  with  excision.  IIo  removes  half  of  the  goitre  with 
the  I'iipsule  and  lesiver?  a  certain  aiuount  of  tissue  behind  in  iht*  vicinity 
of  tht^  itn'urivnt  hiryngeal  nerv^e. 

ExiTfi^KATioN. — Thii  danger  oi'  hemorrhage  and  injury  to  nerves 
and  the  endeavor  to  leave  a  isufficient  quantity  of  thyroid  gland  be- 
hinil,  have  developed  the  enuekiiition  niethitd.  This  presupposes  that 
there  are  nodnles  of  goitre  that  can  easily  l>e  slielled  out  from  thymid 
tissue  that  is  nut  altertnl.  Tins  nieth(Hl  has  been  made  use  of  by  various 
oj>erator.s  (Porta,  Billroth)  in  cysts  of  the  thyixjid,  although  it  has  not 
been  iise*l  generally  on  aceount  of  the  dreadeil  incision  into  the  capsule. 
Siein  lias  deni<insti*ated  that  the  danger  of  hemorrhage  is  not  so  great 
as  was  supptised,  because  the  vessels  of  the  capsule  suhilivide  imintHJi- 
ately  in  the  upper  layers  of  the  parenchyma  (\\  Burckhaixltj,  This 
method  has  been  develujwd  to  a  tj'pical  f»peration. 

The  teehnic  is  the  same  as  that  of  excision  up  to  the  ]tnint  of 
exposing  the  eapside.  It  is  well  to  ]»a!pate  the  expostxl  glami  when  it 
is  not  p<issible  to  see  tl>e  goitre  ntnlules  distinctly.  Au  incision  is 
made  in  the  vieijiity  of  a  no<lule  where  there  api>ear  to  be  fewest 
ve.^sels,  each  individual  vessel  being  carefully  tieil.  The  incision  is 
earricHl  down  through  the  gland-tissue  to  the  noduk*  until  the  latter  can 
be  shelknl  out  with  a  finger  or  Km-lier's  blunt  disset:^tor.  *Sluaild  the 
nwhde  rupture,  the  cyst- wall  is  removed  and  the  soil  prmteuts  of 
nrxlules  without  capsules  scoo]ied  out.  Nodules  in  the  vicinity  should 
be  sought  for  tln'ough  the  same  ineisinn.  A  pit»ee  of  the  gauze  is 
jKicked  into  the  ciivity  for  a  few  moments.  As  soon  as  hemorrhage 
has  ceased  the  incistou  in, the  capsule  is  closetl.  Should  blctHrling  cod- 
tiuue,  the  various  [joints  must  lie  tied  after  jxicking.  Sometimes  it  is 
possible  to  catch  the  inner  wall  of  a  cavity  with  a  tenaculum  and  see 
the  jKiint  from  which  hh^nling  eonies.  When  eonsidenible  blood  has 
Ixxiii  lost,  it  is  not  advisable  to  sntniv  the  incisiou  in  the  cai»sule,  hut 
better  to  pack.  The  viable  of  this  methotl  is  influenceil  liy  the  amount 
of  hemorrhage,  which  at  times  may  endanger  life,  although  the  gland- 
tissue  itself  is  less  destroyeil.  A\'hene\'er  a  bnnTch  of  the  inferior  thyn>id 
artery  is  torn,  tamponing  the  wouj]<1  will  frcfjueutly  not  lie  sufficient, 
and  an  etJiirt  must  be  made  to  catch  the  bleeding  point  as  soon  as 
possible,  or  tie  the  vessel  before  it,*;  entnmee  into  the  gfiitre.  Even 
parenchymatous  hemorrhage  may  be  so  grestt  that  packing  is  not  sufti- 
eieut  to  arrest  the  bleeding,  or  the  gauze  may  exert  tfw  nniclr  pressure 
upon  the  trachea.  In  cases  of  this  sort  innntHliate  excisifui  of  one- 
half  of  tlie  gland  is  the  only  way  to  save  the  patient's  life. 

\Mienever  there  are  numerous  adenomatous  nodides,  it  may  be  well 
to  resect  after  they  are  remov<Hb  because  all  that  is  lell  is  a  niggtMl, 
sponge-like  mass  of  tissue.  Billroth  nud  Kocher  nsnally  perform 
partial  excision  tor  the  abnve  reasons  and  enuck*atc  only  in  cases  of 
cystic  goitre.  In  jwirtinl  excision  the  dangt^r  of  iniecting  tlie  wound 
is  distinctly  less  than  with  enucleation,  liccause  with  the  latter  mcthtKl 
large  irregular  cavities  are  always  K-ft, 

Attempts  to  stop  heraorrhage  by  a  method  similar  to  v.  Esmareh's, 
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bv  ryinjr  a  pit^oe  of  rubber  tubing  (Bdw)  amoihl  the  hilns  of  the  irlazid, 
or  havintr  ;in  iL'-.-ir-tant  «?<»mpres!-  the  vessels,  have  n<»c  always  been  suc- 
cej-r-tul  in  ditficult  cases.  The  blee«iing  Is  i^)ntn)IIed  very  accurately, 
t»)  l)e  -iiff*,  by  rlamping  the  superior  an<l  inlerii)r  thyroid  arteries^  bat 
K*rc\\cv  and  Wolfler  ci^nsuler  that  thus  methoi  is  of  d)abdiil  value  4>a 
ari*»Mint  *}i  the  4lang»*r  of  injuring  the  reourrent  laryngeal  nerves.  It 
*]«>es  not  r*eem  a«lvLsable  to  follow  the  j-Ujegestioa  made  by  WobBT  to  tie 
the  chif-f  artery  and  trust  to  packing  during  the  operadoa,  because  the 
secondary  hemorrhage  may  at  times  be  considerable. 

The  old  methfxi  of  removing  the  contents  of  •sny^  nodules  after 
incising  the  capsule  may  be  employetl  when  enucleation  is  ansuccessfnL 
Kfjcher  has  use<l  thw  metho«l  when  there  has  been  stenosis  of  the 
tnu'hea,  -^  as  D)  relieve  breathing  as  quickly  as  possible.  The  bleeding 
in  these  ca*es  may  be  terrific. 

Poncet  means  by  the  term  4leo«)rtization  removal  of  the  greater  part 
of  the  gland  immwliately  Ijeneath  the  oipsule.  Sufficient  gland-tissiie 
remains,  hemorrhage  ceases  after  tying  the  larjaer  vessels,  and  a  pucker 
suture,  which  takes  in  the  greater  p>rtion  of  the  cavity,  is  made  use  oH 
Ar-cr>rfling  tr»  the  statement  of  the  originator  of  this  method,  it  may  be 
applierl  in  parenchymatous  or  colloid  g  litres  where  S<3cin*s  intragland- 
ular  enucl^ition  cannot  l)e  made  use  of.  The  bleeding  is  always  pro- 
fuse, as  in  any  cane  of  enucleation,  the  moment  the  knife  enters  the 
gland-tissue  it.^elf.  Kocher  justly  comlemns  Poncet's  method  becaose 
of  the  blf-fding,  the  necrosis  of  remaining  bits  of  the  capsiiiley  and 
iM-csiU^-e  of  the  disfiguring  ?jcar.  With  enucleation,  injury  to  nerves 
and  veins  of  the  neck  is  less  frequent  than  with  excision.  Statistics 
show  that  the  danger  of  intruglandular  enucleation  is  slight.  In  1890 
Wolfler  was  able  to  report  60  cases  from  Billroth's,  Socin's,  and  his 
own  clinic,  with  only  2  fatal  ones.  At  present  the  results  are  still 
iKrtter. 

RKrirrtRKxrE  after  Operations  for  Goitre. — A  recorrenoe  of 
\\u'.  goitn*  may  take  place  after  l>oth  nietlnKls  of  operation.  Isolated 
goitre  noilnles  may  develop  in  the  remaining  jiortiou  of  the  thyraid 
glarid,  nv  jift<T  f'xcisir»n  of  one  half  the  remaining  hxdf  of  the  isthmus 
rnfiy  bcrorno  hyjMTtrophied.  This  hypertrophy,  in  accordance  with 
exjK'riene^-  ^riirufl  by  animal  ex|MTiments,  is  considered  a  variety  of 
eofn|M'n-atorv  hypertropliy.  Clinicjilly,  rcx'urrences  af\er  operations 
on  tny'wro  may  l)e  ela>-iii('il  as  those  which  do  not  annoy  the  patient 
anrl  tlio-e  which  ^'ive  rise  to  symjitoms.  The  latter  variety  is 
unr-ormiion.  A4'<-onlinfr  to  Bergeat,  tlic  second  ojH*ration  was  neces- 
.-arv  only  12  time-  in  <i()0  eases.  In  most  cases  it  will  depend  upon 
the  nntnn-  of  the  remaiiiin<r  |H>rtion  <»f  the  goitre  and  its  situation 
whether  the  nciirreriee  L'ives  rise  to  symptoms  or  not.  It  is  important 
that  the  hy^irnie  (lisa<ivaiita<res  wliieh  arc  consi(lere<l  the  cause  of 
goitrr  ill  rcLnnii-;  wln'i'e  the  <lisease  is  enchnnie,  should  not  be  allowed 
to  eonliniie  aft'-r  the  patient  lias  been   sui)jeeted  t<>  ojienition. 

W'itli  the  exrcjition  ofeystii'  goitre  (Wr»lHer)  rcH^urrence  seems  more 
freijiieiit  after  emieh-ation  than  after  partial  excision.     However,  it  has 
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not  been  decftlecl  how  frefjiiently  ret.^iirrenceH  give  ri«*e  to  gymptonis 
afUT  f'ilher  nf  those  iHetlifnlrt,  Sinni'titiies  the  jjortion  of  the  gland  left 
iliiiiinishes  iii  si/e  after  o|)emtioD.  Aeeonliiig  to  Woltf,  Avlieii  one-half 
of  tlie  gland  has  been  exeise*!  for  hy|>ertr4jphic  goiire  the  remaining 
half  always  diminislie!^.  Hi*  exphuriji  this  on  the  a.s.'^iiniptioo  that  the 
ei ingestion  of  the  reiDuhiiug  1  udf  of  the  gland  also  hecoini-s  less,  loilow- 
ing  tiie  removal  of  tlie  sti-nosis  of  the  triu-lica.  Other  authors  liave 
uottxl  a  similar  dinihitition  in  the  size  of  tlie  i\'tnaining  portion  of  the 
glantl.  (Revenlin,  Koehcr,  Poneet,  Wolfler^  Jjowenstein,  Kohler.)  It 
has  not  hti-n  detenuiiud  to  wliat  extent  elirnatie  inHnenixs  art'  re- 
sjwinsilde  tor  the  dilhnxnees  of  ohservation  in  different  localities. 
In  spite  of  reeurrenees  and  utn>phy  observed  at  time^  a  complete 
reeover>"  nsiially  follows  nmst  inethticls  of  operating.  The  stenosis 
of  tlie  tnichea  <lisapp4'ars,  tlie  shape  of  the  trachea  heeomes  nt>rma!, 
the  difficnlty  in  hreatlnng  ditninishes  inuofdiati-ly  afler  the  ojR-raiion. 
Pan*sis  of  the  rt current  laryngeal  nerve  almost  always  disapinin-s  after 
o|>enition.  Dyspntea  becomes  less,  even  wlien  the  nerve  remains  |iara- 
lyzetl,  which  prrjves  that  it  \»  not  of  laryngeal  hut  of  tracheal  origin. 
The  cyanosis  secfHulary  to  pressure  ujMjn  the  veins  of  the  n<x'k  dis- 
appears immediately.  Operations  npoii  goitre  are  among  the  most 
gatisfuetory  surgicid  pnx-ed'ires  on  account  of  the  immediate  dii^ppear- 
anee  of  most  of  theWini>ying  syinptonxs. 

Daxoers  of  G<HTRK  Oi'ERATioNs. — The  danger  of  this  operatiou 
has  diniinishetl  progress ivi-ly  in  610^3  easels.  Reverthn  gives  the  mor- 
tality as  *J.88  [ler  cent.  K( teller's  results  are  brilliant,  his  mortality 
being  0.2  per  cent.  ;  v.  Mikulicz,  2.H  per  cent. ;  v.  Bruns,  2  percent.  ; 
Roux,  L27  \WT  cent.  Pevenlin  has  eom|Mired  the  mortality  of  the 
individual  metlifwls  of  operation.  Statistics  show  that  the  death-mte 
witli  intraglandular  cnuelrati^iri  is  0.78  ]>er  cent.;  etmibine<l  enuclea- 
tion and  resection,  2. 1*2  i>er  cent.  ;  partial  excision^  3.46  jier  cent.  ; 
the  old  metluHl  of  resection,  after  v.  Mikulicz,  6.66  per  cent.  The 
latter  tigurw  are  probably  explainetl  hy  the  fiiet  that  this  nietlKxl  has 
heeu  snpplunteil,  even  by  the  author  hiniscli",  hy  nHrflern  modiiii-atious. 
At  the  present  time  di.sastroiis  cases  occur  wlueli  are  dependenJ  upon 
the  sjiecific  methotl  of  tijx^rating.  The  uceid(»nts  may  hapjjen  tin  ring 
the  operation  or  inimeiliatcly  afterward,  and  be  indejiendent  of  the 
dangers  associate<l  with  any  (Kpcnition  (atursthesia,  infections).  Kever- 
din's  statistic  show  tltat  of  93  cases  of  deadi  after  operations  for  goiti'e, 
42  Avere  due  to  respiratory  difficulty  (suffbeation,  pneumonia),  U*  to 
hemorrhage,  13  to  infection,  9  to  nervous  conditions  (shock,  injury  to 
the  recurrent  nerves),  6  to  cardiac  failure,  and  4  to  tetany  and  niyx- 
(iMlema.  The  severest  complication  on  the  part  of  the  vascular  system 
consists  in  hemorrhage,  wtiich  can  only  he  avoided  by  tying  the  vessels 
or  arresting  the  hloctling  at  every  step  in  the  operation.  Especial  atten- 
tion must  lie  paid  to  ligatitm  of  the  friable  arteries.  The  iiutlior  prelers 
to  tie  instead  of  leaving  artery-clamps  in  position,  on  account  of  the 
int<>rference  with  healing  of  the  wound  prodncc^l  by  the  foreign  (j^mIv. 
He  leaves  the  damps  in  the  wound  only  when  ligatures  are  insufficient 
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(friiil)ility  of  the  vessels  anil  tlt^ep  jM>sltion).  One  cannot  warn  too 
stixmgly  ag:iiiist  triistiug  tu  tcmporan'  ct'ssatioii  of  bt'inorrbage  pro- 
diiccH;!  by  compression.  As  scmjh  as  the  pressure  in  the  vessels,  which  is 
diininishf^l  till riiiii:  t fie  operation,  int Tenses,  a  iatu!  .-itvnntlarv  hemurrha^ 
may  flilh>\v\  BleLHlioijr  must  lie  eheeked  at  auy  priee.  With  retrosternal 
goitres  a  patient  may  hlvvd  to  ileath  into  the  niediastinnni  without  a 
drop  r>f  blood  aitpcjirin^  externally.  (Puneet.)  In  pre-autist'ptic  (iuiee> 
secondary  lieinorrlia^^es  wei-e  frcHjuent,  but  are  now  rather  iiifreipient. 
They  are  n^iuallydne  to  insurtieient  eheekiiii^  of  hemorrhage  at  tlie  lime 
of  itperatioHj  but  at  tunes  tliey  occur  when  a  drain  or  a  strip  of  IikIo- 
fonn  gauze  is  removed  that  had  been  in  place  for  a  et»usiderable  time. 
Nurses  should  be  instructeil  to  watch  fr>r  the  first  syniptonis  of  seccm- 
dary  licmo rrl lage. 

Injury  to  the  veins  during  openition  often  leads  to  air-endMilus, 
because  tlie  vessels  m  the  vicinity  of  the  gt>itre  have  no  valves  and 
are  much  distended.  This  is  the  complication  which  always  en- 
dangers life,  altimugh  in  individual  eases  no  symptoms  whatever 
have  followiil.  Whenever  the  characteristic  whistling  noise  is  heanl, 
the  wouml  should  be  paekcil  temporarily  as  rapidly  as  ]>o>.sihle.  The 
seat  of  injury  is  H>ught  for  by  removing  the  gtume  carefully  and 
clamping  the  o()eaing.  Artificial  respiration  lavors  further  entnince 
of  air,  aud  is  to  he  avoided,  as  a  rule.  Kouig's  ciinliac  oiassag**  has 
given  excellent  result.  An  attempt  was  made  by  Wtjlfier  to  remove 
the  air  by  aspiration.  The  entire  wound  may  be  flo<.Kltd  with  salt 
solution  and  this  allowed  to  be  sucketl  into  the  vestiel.  (Treves.) 
Wlien  air-cui holism  does  not  result  fatally  at  ouoe»  no  symptoms 
may  develop.  In  a  few  cases  a  temporary  jjaralysLs  has  been 
obs*'rved. 

Asphyxia  may  develop  at  any  time  during  the  <ipenition,  especially 
when  tliere  is  a  scabbard -shajK^l  trachea.  A  surges m  slR*uld  always  l>e 
prepantl  to  meet  tiiis  emergency.  Dyspncea  is  often  marketl  in  tlie 
early  stiiges  of  antestliesia  because  the  goitre  is  j>resstH^l  against  the 
trachea  l)V  the  contraction  of  nuiscle.  When  aniesthesia  is  more  com- 
plete, this  condition  is  less  marked.  In  other  cases  there  is  <langer  of 
having  the  tmchea  collapse  or  become  kinked  on  trying  to  deliver 
the  mass  through  the  skin-ineision.  Tracheototny  is  a  gnive  eom- 
pli«ition  hwause  of  the  danger  of  infecting  the  wound,  and  should 
only  be  adopt<Nl  as  a  last  resort.  An  attempt  slundd  always  lie  made 
to  obstruct  respiration  as  little  as  ptissEble,  Kapid  ojK^rating,  eiiang- 
ing  the  position  of  the  head,  nnd  elevation  of  the  entire  goitre  may- 
aid  in  this  direction.  Collapse  of  the  tmchea  Mill  1k^  avoide<l  cftcx?- 
tually  by  die  use  id"  Kt»clier's  suture  above  mcntiontMl,  iir  by  leaving 
p>rtions  of  the  goitre  which  tt^nd  to  suj>port  the  tul>e,  (MikulicjC.) 
Bi'fore  tlie  goitre  has  ix^en  delivered  through  the  W(»nnd  tracheotomy 
may  be  very  difficult,  and  respiration  much  interfered  with  imtil  this 
stag<*  of  the  opi'nition  has  bet^u  reacheth 

The  fes4>phagus  has  at  times  beeii  injured  during  the  operation  and 
closed  by  suture  without  disastrous   result.     (Hochgcsiuid,   Kappeler.) 
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WheuovtT  an  running  of  tlie  ci^sophujrtis  rippours  sonmtlarily,  thnth  is 
iiiible  t<i  rt'sult.      All  cases  of  this  sort  liave  dit'd  fr<im  iiil'ection. 

Injury  to  th*'  plt-um  has  bet^n  rejwrtwl  giving  rise  to  pneumoiborax 
or  to  eiiipliyseniii  of  tlie  intiliastinuiu. 

The  rei'urreiit  hiryn^eal  ihtvc  is  espceiiilly  exposed  tt>  iiTJiirv  un 
aeenunt  of  its  pn>itioii  In  tlie  iiLi'k.  The  nerve  hiis  been  eonipk-tely 
divided  or  torn,  or  inehided  in  ligjitures.  Tlie  ^arne  may  result  from 
rough  handling  and  the  use  of  et*neentrated  antiseptie  solntii«is.  It 
ean  only  be  detenniueil  that  the  injury  to  tlie  laryngeal  nerve  t<^H>k 
plnee  al  the  time  nf  ojienitioii  if  a  larvngctseopic  exandnation  was 
made  before  ami  after  interfereuee.  A  paralysis  may  have  existed 
before  the  ofjeratiou  tliat  did  not  beeonie  evident  until  afterward.  Of 
2'i  i-ases  of  jwindysis  of  the  larynx  observal  by  Wnlller,  only  7  eonld 
\x'  tnu-etl  tietiuitely  to  injury  of  the  recurrent  nerve,  Jaukowskils 
statislies  show  that  division  of  tliis  nerve  is  not  nneonim<jn,  bittiuse 
iiherations  in  the  voice  have  been  reportetl  in  14  per  cent,  of  the 
casi\s.  In  2  jx^r  cent,  the  nerve  was  known  to  have  been  divided. 
Other  authors  rep^irt  mueh  higher  figures.  This  *M>mplieation  has 
Ix'eonie  less  fre(|ueut  sinee'  the  nuMlern  imjirovements  in  teehnic- 
KiK*her  observctl  tilteratiotis  in  the  voiee  after  opemtion  in  only  7  i>er 
cent,  of  100()  oases,  and  in  benign  goitre>i  these  symptoms  disap- 
peared almt^st  entirely  in  most  of  the  cjises.  Division  of  the  nerve 
leads  to  af)honia  if  it  is  not  eompensateil  by  inerease*!  activity  ol'  the 
(jtlier  voeal  cord.  Lan'ngoser*[Hc  examination  will  show  that  one  t'<ird 
diH's  not  move,  and  in  some  eases  pandytie  Ciintraetures  have  been  ob- 
served. Division  of  both  nerves  has  h>en  followe*!  by  iMTinanent  loss 
oi'  voiee,  and  death  due  to  ileglntition  ])neumonia  has  l>een  reported. 
When  the  rtvurrent  nerve  is  iiiekidcMl  in  a  ligature,  symptoms  of  irri- 
tiiliim  arise,  such  as  spasm  of  the  eord,  followed  later  by  paralysis. 
This  |»amlysi.s  may  lie  absent  when  the  nerve  has  bee-n  (Mily  tempcK 
rarily  <lamaged  by  pressure  or  traction  f>r  sotne  ehemicsd  irritant  (car- 
botic  acid).  Should  it  liave  been  already  jniretie,  ilue  tfi  pressure  from 
the  gtatre,  any  slight  damage  at  the  time  of  njjeratiiin  may  result  in 
oaraplete  |Mtralysis.  Paralysis  that  has  existed  before  operatitm  may 
in  certain  eases  jTartially  disappear.  Traetion  u|ion  tlie  recurrent 
nerve  may  give  rise  to  distinct  sluK^k,  as  ohserviHl  Ivy  W'olfler  in  2 
cases.  Injury-  to  tlie  superior  laryngeal  nerve  is  uift  <juite  so  disas- 
trous. It  is  doubtful  whether  the  anifst^H^^ia  of  tlu^  hiryugeal  nuicons 
memlirane  iavors  aspiration  jjiieiunonia  or  uot.  The  vagus  is  injured 
only  in  malignant  tumors,  and  uuilatend  resection  may  give  rise  to 
no  sym|>toms  whatever.  (H.  Brauiu)  Injuries  of  the  sympathetic 
nerve  are  not  dangerfHis,  as  shown  by  the  recent  operations  upon  this 
tnink  in  morbus  Basedowii. 

Infection  is  the  most  important  complication  as  regards  the  sub- 
scfpient  course  of  the  w^ound^  The  germs  enter  from  dirty  instruments 
or  bandages  at  the  time  of  o[>e!*ation  or  whenever  the  dressing  is 
changed  in  the  after-trcatnient.  Karely,  injury  of  the  tiachea  or 
cesophagus  is  the  cause  of  infection.     There  is  no  especial  dilierenoe 
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as  regiirds  the  course  than  with  infection  iu  any  other  part  of  the 
bully,  except  that  the  tlevelopnient  of  purnlent  niecliastiuitis  must  l>e 
renieTnl>ere<l. 

The  rise  in  temperaturi-  due  tu  ififeetinn  must  be  distinguished 
fmai  that  which  follnws  almcKst  even'  (>|>t*rati(»ij  fur  goitre.  Only 
about  10  j)er  eent.  of  the  patienti5  esciipe  this  jKJstHjju'nitive  hyjH'r- 
thennia,  (Bergeiit,  Kriubaeit.)  It  avvnx^  to  tje  due  to  the  abs<jr|»ttitti 
of"  jj^huidnlar  elements,  ternieuts  f>r  alhuirinses,  that  enter  the  ciRHilali^ui 
at  tile  time  of  o|*eration,  or  later  IVoin  tlie  eavitit^-s  in  tlie  wotnuL  A 
tem[>er;jtnre  tlue  to  liileettfHi  differs  clinically  trom  thi.s  betun.se  in  the 
latter  there  is  no  tlisturbam-e  ot*  the  general  eondition,  the  jiatient  feels 
perfeetly  well,  breathing  is  normal,  lunl  the  womid  looks  eleun.  Dif- 
ficulties with  breathing  may  develop  (luring  the  eouvaleseenee.  The 
most  etmminn  eausie  is  loo  tight  baudagt^s  ur  too  iirm  paekiug.  Some- 
times a  hiematoraa  of  considerable  size  may  give  rise  to  pressui^e-symp- 
toms,  or  dyspnoea  may  be  iltie  to  acemnulatioii  (►f  saliva  which  eaniiot 
be  swallowed  on  account  of  jwstHjpLrative  paralysis  of  the  fesi>phagus. 
SeeomhuT  collapse  of  the  tniohea,  iltie  to  careless  triovitig  of  the  Ijcatl, 
is  much  more  serious.  The  adhesions  between  the  skin  and  trachea 
usually  keep  the  latter  open,  although  at  time^  they  may  favor  kinking 
of  the  relaxed  tube. 

Pneumonia  may  be  a  symptom  of  nepsis,  but  in  most  cjises  it  is 
due  to  aspiratir>n.  Its  txvurrence  is  favorLnt  by  paralysis  c»f  the  lari'irx 
after  injuries  to  the  recurrent  nerve,  beciiuse  as|jiratioii  of  infected  bits 
of  mueUiS  from  the  mouth  is  not  prevented.  Patients  with  trache- 
otomy-wounds are  ex  [MistHJ  to  the  same  ilanger.  The  danger  of  infect- 
ing the  wound  is  inerease<l,  and  the  |n>ssil>iritv  of  having  injurious 
material  enter  the  trachea  is  favoretl.  Pneumonia  in  jiaticntsadvanccMl  in 
years  is  almost  always  associated  with  an  unfavorahle  prognosis.  More 
youthful  ijnlividualsj  whose  circulation  and  respiratm-y  orgjuis  have  not 
suffered  from  long-continual  goitre,  at  times  survive  this  complientiou. 
The  iliificult)'  in  swallowing,  which  develops  almost  always  during  the 
first  few  days  after  o{)eration,  disapi>ears  within  a  short  time.  It  may, 
however,  favor  the  development  of  pneumonia  in  the  nuinner  above 
describeil. 

}*od-opfrativ*'  T*'faffi/  tind  Chronic  Operttlivr  Mifnvdemn. — There 
remains  to  be  consicleretl  one  more  danger  associated  \vith  O|)eratious 
upon  goitre.  This  consists  in  the  apyjeamuce  of  the  acute  and  chronic 
symptoms  due  to  removal  of  the  orgtui.  They  were  formerly  divideil 
into  two  groups  :  tetany  and  cachexia.  At  the  present  time  it  is  kniiwn 
that  these  are  identical  as  far  as  their  etiolrtgy  is  conoeraed,  and  that 
one  condition  often  develops  into  the  other. 

I.  Post-oiK?rative  acute  niyxrwlema.  This  condition  is  extremely 
rare  because  t^ital  excision  is  no  longer  [performed.  Twelve  cases  were 
reiKirti*<l  in  Billrotlfs  clinic  up  to  IH^fO.  The  condition  manifests  itself 
by  siKismoilic  attacks  resembling  tetanus,  which  not  only  affect  the 
extremities,  but  also  the  muscles  of  the  larynx  and  diaphrugm,  and 
may  result  fatally.     The  symptoms  appejir  either  immediately  as  soon 
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as  the  |>atioiit  comes  out  of  the  aiuusthctie,  or  tbt*y  devel(»p  several 
days  alU-r  the  <>|*eratiou  (up  ti>  ten  ihiys).  Thejv  are  ^enemlly  pro- 
dmraal  symptoms,  nueli  a.s  a  sense  of  uausea,  stiffness?,  mid  weakness  of 
the  muscles  of  the  iorearui  and  oalf.  A  diaguo8it4  cau  fretjiicotly  ha 
nuuh?  even  hefore  the  attaek  i'r<ini  some  statement  iiiiule  by  tlie  patient 
or  by  iil>siTving  C'bvostek'^  or  Tr<»ussi!au's  phenunienorj.  The  fitnner 
is  a  hghtning-like  eontraetioii  of  the  sule  of  tlte  faee  following 'a 
sluirp  tap  ill  the  region  of  the  eorres]x>ndin{j^  facial  nerve.  The 
seeoiid  is  that  prcssuPL*  np<^)n  an  artery  or  one  of  the  larger  nerve- 
trunks  j>r<Mluees  a  s])asm<»dir  cnntraetion  nf  tlie  eorresj)ond[ng  ex- 
tremity. The  attaek  itseli'  eoniineaces  with  emnips  in  the  eidf  of 
tiie  leg  or  as  a  stiff  sensation  of  the  faee.  In  mild  eases  there 
are  only  tonic  contnictions  of  the  upper  extremities,  esp^ially  of 
the  foi*earm.  The  arm  is  s]]p:htly  flexed  at  the  ellM>w-  and  wrist- 
joints,  and  the  baud  flexed  to  the  ulnar  side,  resting  in  the  lap 
of  the  patient.  The  terminal  phalanges  are  extendwl,  the  proximal 
phalanges  flexeil.  The  thumb  is  held  in  the  hollow  of  tlie  hand.  lu 
nire  eases  all  the  fingers  are  extendal  auil  sepanite^l,  or  all  are 
flexed  to  make  a  fist.  The  nuiseles  of  the  ilirearm  are  eotitraetwl 
ami  ft^l  hard  as  bone.  In  severe  eases  the  liaeks  of  the  liands  are 
approximated  and  the  ct>ntraetion  affects  the  lower  extremides.  The 
hip-joint  and  knee  are  extended.  The  foot  and  toes  are  in  plantar 
flexiim.  The  eruitrarted  nmsele.s  (jf  the  faee  and  extremities  give  rise  to 
j>ain.  The  jiulse  is  inereaseil  in  rate.  The  temjxTature  is  fvoly 
rarely  ineixnised  and  the  sensoriura  is  not  clouded.  The  dumtton  uf 
thi^  individual  attacks  varies  from  two  to  fifteen  minutes.  They 
recur  sc^'end  times  a  day  with  var\'ing  intensity.  The  milder  cases 
may  increase  and  present  the  picture  of  very  severe  tet^uiy.  The 
dui'jitittn  ami  number  of  the  individual  attacks  increase  prtj'gresstvely, 
while  early  or  late  appetiranee  of  synipt<ims  does  not  indicate  in 
any  way  the  severity  of  the  attaek.  Certain  attacks  may  continue 
for  8everal  days.  In  this  case  the  tonic  c<jntnieti(jns  of  the  mus- 
cles of  tlie  face  and  t>f  tJie  other  striate<l  muscles  of  the  alwlomen 
and  Imek  may  Ik*  ea.sily  oljscrve^L  Spasm  of  the  diaphragtn  usually 
leads  to  almost  complete  cessation  of  respiration.  Contraetion  f>f  the 
nuiscles  of  the  neck  increases  the  intense  cyanosis  by  pressing  upon  the 
juguhir  veins,  irncouscionsness  supervenes,  and  dwith  takes  phice  a 
few  hours  after  the  attack  has  reacln^d  its  height  and  has  tMuiuneneetl 
to  diminish. 

Autopsies  have  never  rev^ded  any  lesion  of  the  nervous  system, 
althrfugh  complete  absi-nce  of  tin-  thyitad  gland  or  of  aceeswiry  glands 
is  almost  constant.  Usually  the  w«aind  shows  no  hiral  reaction ' or 
may  be  completely  heale<h  A  fatal  result  is  the  usual  out<'r>me.  Of 
the  12  cases  reported  in  Billroth^s  clinic,  8  dieil,  Oce^isioually  the 
disease  disappears  si»ontaneously  (2  of  12)  or  changes  to  the  chronic 
variety  (2  of  1 2 ). 

Tetany  has  even  been  observtxl  after  partial  excisions,  although  in 
a  somewhat  milder  form.     The  intensity  of  the  symptoms  seems  to 
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increiLse  with  tlie  size  of  the  rej^vtetl  jxirtioii  of  the  thyroid  ^lond. 
gome  t«sejs   it  appeared  iis   if  a   lai^  portion  of  the  g-land  remaii 
iK'himl^  but   this  was  later  sliown  to  he  incapuhle  of  function,  Ix^.xn 
its  i>hy?iiol()p:i('al  activity  had  Wvn   lost  owing  to  uialigiiant  infiltrati< 
or  due  to  injuries  at  tlie  tini**  <tf  npnition  wliieli  atttintHl  its   ntitritioo. 
The   ♦4yni|)tonis  arising   aftiT   lig-.iiion  of   all   four  arteries   are    to 
e.tplaincil  l>y  distiirbanees  of  nutrition. 

ProDoyrni'<l  tetany   may  di>ap|)C'ar   in  oertjiin  oai^es,  and  a 
increase  of  tlie  remaining  jHirtinn  uf  tlie  thyroid  gland  has  been  ol 
at  times.     It  woidd  seem  reasonalile  to  assume  that  the  tetany  has 
removed  l>y   regenerative  (iroeesses   in  the   nmiainiiig   {>ortii»n    of 
tissue.     Tlie  fuuetion  of  the  thyr^nd  may  not  only  be  des^trojed  by  the 
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CircUEQflcribed  stnimiprivji  in  a  wudiifitii  ftRrd  twtniysix  yt-ara.    (v.  Bruns.) 

surgeon  hut  also  by  the  development  of  malignant  tumors  or  by  inflai 

niation. 

II.  Aside  from  the  aent^  symptoms  appearing  after  complete 
removal  of  the  thyroid,  ehronic  enuditions  whieh  are  e<|ually  grav 
msiy  develop  in  the  eijurse  of  nioutlis  ur  after  an  acute  attack.  Chriini< 
|MtstH)p4.'rattve  niyxfwieniii  (eachexta  strumipriva,  myxfed^nie  op^ra- 
toire)  was  disixjvered  by  Reverdin  and  Kocher.  Tlie  acute  attacl 
already  deseribefl  were  niftre  aeenrately  obBervcd  after  this  author'* 
iuvestigiitions  upon  the  rhronie  variety. 

The  chief  sym[>toms  of  tliis  cc^uditioTi  are  diminished  mental  activ- 
ity, intelligeuee,  mul  energy,  and  tiHlemattnis  swelling  of  the  skin.  In 
youthful  individuals  tlieit"  is  in  addition  defective  development*    Patient 


have  sometimesi  been  perfwtly  well  £i>r  months  or  even  years  after  the 
ojM*.ratkiii,  aiiil  havc^  presenteil  only  slight  j^ynijjtuiiLs  of  tetany.  The 
diseaj^e  p'n<liia]ly  develftp:^  and  tiiially  readies  its  heitjht.  Tlie  ehief 
syrn|>toin  of  psyehie  di^turhauee  eoa-^ists  in  lark  of  energy  and  in 
mental  apatliy.  Later  there  are  i?igni>  of  defective  intelligence,  espe- 
cially irnjijiinMl  memory,  and  linally  the  jiatient  Iwcome^  ahstiliUrly 
stufyid  and  can  he  ai'^ui^e^l  rmly  for  a  shttrt  time*  His  motions  are 
slf>\v  and  awkwarti  and  the  at'ittt'tiess  of  his  senses  is  diminislieil. 

The  cliaiiges  in  the  skin  render  a  diagnosis  quite  easy.  The  face  is 
waxy  white  and  thickenetl^  although  dr}-,  because  of  the  absence  of  per- 
spiratitaj  or  secretion  from  the  sebaceous  glands.  The  liair  iH'ctmies  color- 
less or  falls  out  entirely.  The  lower  lids  are  (cilenmtou.s  and  hang  down, 
Power  to  mimic  is  lost.  The  changes  in  the  lines  of  the  fiice  increase 
the  eJEpreiision  of  apathy.  The  cedenia,  which  ditlers  from  that  of  con- 
gestion by  the  absence  of  pitting  on  pressure,  may  extend  to  the  skin 
of  the  extremities  an<i  trunk.  Masses  ilev^eh»p  over  the  clavicles  resem- 
bling liixtniata.  The*  mucous  membranes  of  tlic  mouth  and  gums  may 
be  attacked,  sf>  that  talking  is  difficult.  The  amoniit  of  hieniuglobin  is 
diminished  and  there  is  a  sliglit  leueocytosis.  The  growth  of  the  long 
bones  in  youthful  individnals  is  interfered  with  (v.  Bruns),  althftngh 
th(^  width  of  llie  individual  Imincs  is  nornud.  The  anatojtiica!  con<li- 
tion  at  the  epiphyses  is  the  same  as  in  cretins.  Puberty  is  retanle<]  or 
never  develops.  The  patients  always  iNjmplain  of  a  sense  of  chilli- 
ness. They  like  a  warm  room  and  keep  close  to  the  stove.  All 
these  symptoms  are  not  always  present  at  the  same  time.  There  are 
mihler  cases  in  which  the  condition  is  barely  indic^ated.  Sometimes 
the  disease  will  improve  if  a  sec^jiidary  tliyroid  (v.  Bruns,  Kapiwler) 
or  a  remnant  of  thyroid  gland  (lieverdin,  Hassini)  nndergoes  conipen- 
8ator\'  enlargement,  or  wlien  medical  treatment  is  eileetive. 

MyxaMlcma  has  been  observed  after  piirtial  exi'isitm  af  goitres  just 
as  in  the  case  of  tetany.  The  clinieal  pietnre  is  usunlly  correspind- 
ingly  less  marked.  S(»metimes  this  disease  has  dcvelo|jed  secondarily  to 
chronic  processes  in  the  thyroid  glnml  (actinoinyeosis,  carcinoma), 
which  diminish  the  quantity  of  gland-tissue  capable  of  fjliysiologii-al 
function,  or  may  even  destroy  the  entire  ghiud.  Ac<'ording  t<i  reports, 
only  a  certain  number  nf  the  patients  with  total  t^xcisiori  of  the  gland 
are  said  to  suffer  from  myxcedemaj  and  the  London  Myxcedema  Com- 
mittee stated  that  tins  occurreil  in  only  24  per  cent,  of  227  cases  i»f 
total  excisifin.  This  percentage  is  so  small,  and  is  sii  at  variance  with 
the  experience  fvf  other  autliors,  tliat  it  seems  jnstiHaljle  to  assume  that  3 

the  total  exeisions  were  fmly  partial  in  many  cases,  or  that  the  number  j 

of  recurrent  goitres  reported,  which  was  said  to  be  8  per  cent.,  is  too  j 

few.     The  position  of  rc^'urrcut  goitres  and  accessor^'  thyrtiid  ghmds  1 

often   reraov^es  them  completely  from   observation.     The  short   period  . 

of  i)b9ervatiHn  after  ojieration  is  probably  the  reason  why  niuny  cases  , 

that  subscfjucntly  developed  syraptomij  did   not  ap[>ear  in  the  aljove  i 

statistics. 

Koeher  reports  24  cases  of  cachexia  (70  per  cent.)  following  34  ' 
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as  regards  the  course  tihan  willi  infection  in  any  other  ptrt  of  die 
body,  except  that  the  development  of  purolent  mediasdnitiB  most  be 

remembered. 

The  rise  iu  temperature  due  to  infection  mnst  be  distiiignifllied 
from  that  which  follows  almost  every  operation  for  goibe.  Only 
about  10  per  cent,  of  the  patients  escape  this  post-openfive  hyper- 
thermia. (Bergeat,  Beinbach.)  It  seems  to  be  due  to  the  abeorptioD 
of  glandular  elements,  ferments  or  albumoses,  that  enter  the  dicalatioD 
at  the  time  of  operation,  or  later  from  tiie  cavities  in  the  wound.  A 
temperature  due  to  infection  differs  clinically  from  this  beoanse  in  the 
latter  there  is  no  disturbance  of  tiie  general  condition,  the  patient  feels 
perfectly  well,  breathing  is  normal,  and  the  wound  looks  clean,  I>if- 
ficulties  with  breathing  may  develop  during  the  oonvaleaoenoe.  The 
most  common  cause  is  too  tight  bandages  or  too  firm  packing.  Some- 
times a  hsematoma  of  considerable  size  may  give  rise  to 
toms,  or  dyspnoea  may  be  due  to  accumulation  of  saliva  which 
be  swallowed  on  account  of  post-operative  paralysis  of  the  _ 

Secondary  collapse  of  the  trachea,  due  to  careless  moving  of  the  head, 
is  much  more  serious.     The  adhesions  between  the  skin  and 
nsually  keep  the  latter  open,  although  at  times  they  may  &vor 
of  the  relaxed  tube. 

Pneumonia  may  be  a  symptom  of  sepsis,  but  in  most  cues  it  is 
due  to  aspiration.  Its  occurrence  is  fevored  by  paralysis  of  the  laiynx 
after  injuries  to  the  recurrent  nerve,  because  aspiration  of  infected  bits 
of  mucus  from  the  mouth  is  not  prevented.  Patients  with 
otomy-wouuds  are  exposed  to  the  same  danger.  The  danger  of 
ing  tiie  wound  is  increased,  and  the  possibility  of  having  haj\ 
material  enter  the  trachea  is  favored.  Pneumonia  in  patients  advaiioed  in 
years  is  almost  always  associated  with  an  un&vorable  prognosis.  Men 
youthful  individuals,  whose  circulation  and  respiratory  organs  hsvie  not 
suffered  from  long-continued  goitre,  at  times  survive  tiiis  oompIiQation. 
The  difficulty  in  swallowing,  which  develops  almost  always  dming  the 
first  few  days  after  operation,  disappears  within  a  short  time.  It  maj, 
however,  favor  the  development  of  pneumonia  in  the  manner  above 
described. 

Pout-operative  Tetany  and  Chratiic  Operative  Myxoedana, — There 
remains  to  be  (M>n.sidere<l  one  more  danger  associated  with  operations 
upon  goitre.  This  consists  in  the  appeiirance  of  tlie  acute  and  chronic 
symptoms  due  to  removal  of  the  organ.  They  were  formerly  divided 
into  two  groups  :  tetany  and  cachexia.  At  the  present  time  it  is  known 
that  these  are  identical  as  far  as  their  etiology  is  concerned,  and  that 
one  condition  often  develops  into  the  other. 

I.  Post-ojKTative  acute  myxtedema.  This  condition  is  extremely 
rare  iMH'uuse  t<>tal  excision  is  no  longtT  jwrfoniicd.  Twelve  cases  were 
rejwrtitl  in  Billn)tirs  clinic  up  to  1890.  The  condition  manifests  itself 
by  spasmodic  attiicks  resembling  tetanus,  which  not  only  affect  the 
extremities,  l)ut  also  the  muscles  of  the  larynx  and  diaphragm,  and 
may  result  fatally.     The  symptoms  appear  either  immediately  as 
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totiiJ  excisions  ;  Garr^  rei>orte  50  per  cent,  of  f)ost-«:j]K^rativo  niyx- 
cedfmii  iu  67  L'iises.  Of  52  «ises  of*  tutiil  exin.sioii  pt'rfnrinwl  in  Billroth'ji 
ciiiiic  up  to  July,  181>l2,  AVoliitT  and  the  author  were  iihio  tn  follow 
the  fate  of  37  :  12  of  these  t]eveh*]K'd  tetany,  9  resiiltiil  fatally,  11 
showed  sipis  of  rnyxfedemu  (ti  of  these  hud  recurreut  goitre);  10 
remaiiietl  well,  and  3  of  these  showeil  no  i^igns  of  any  accessory  goitre. 
In  1  patient  thp  eaehexiu  present  hefore  operation  i-entaintid  nnelinu^ed, 
and  -»  tlied  after  ujn^ratioiL  It  will  he  seen  that  23  patients  ont  of  33 
total  excisittns  developixl  snh.^npient  symptoms  whieh  were  |wirtly  aeute 
and  partly  ehronio.  In  70  per  cent,  of  the  cases  therefore  the  dreaded 
soeondary  symptoms  develojwd.  Kocher  has  re]H}rted  later  cases  in 
whifh  Ciiehexia  develo[itHl  after  all  tc>tal  excisions  wit!i  the  ex<'e|tt5ou 
of  I  ease  in  whieh  a  rtKinrnniee  <'t»nld  lie  denionstrateil.  In  UUO  partial 
operations  only  1  case  w:us  oliserveil  (oiali^nant). 

Clinical  observation  e»tfrol>nrates  the  anthor*s  view  iTgarding  the 
value  of  the  thyroid  ^land  in  the  Imnian  ec<uiomy.  The  results  of  ex- 
jieriments  on  animals  eorrespond  also  closely  to  the  cliuieal  conditions. 
It  neeil  not  he  emphasized  that  the  operation  itself  or  disturliarnxs  in 
the  wonnd  do  not  g'ive  rise  to  tetany  or  niyxoM.lrma.  In  cases  of 
myxfcdema  or  tetany  after  jKirtial  removal  of  the  thyroid  glantl  the 
quality  or  ipiantity  tjf  the  reioaining  portion  has  not  been  sufficient 
to  perforiFi  the  iinnnal  function  (tf  the  gland.  These  castas,  which  at 
first  do  nut  seem  to  correspond  with  m<.Mlerii  views,  on  more  careful 
examination  will  lie  seen  to  corrolxu'at-e  current  ideas,  Iiecause  they  show 
that  the  severity  of  the  symptoms  diminishes  in  inverse  proporti(m  to 
tln'  amount  of  glund-tissue  left  hehiiul. 

In  animals  after  tntat  excision  of  tlie  gland  tetany  lias  been  at  times 
ohserved  to  change  to  chronic  cachexia.  One  is  jnstilietl  in  believ- 
ing that  the  etiology  of  lioth  ccmditions  is  the  same,  although  it  is  not 
known  why  secondary  sy m]>toms  develop  in  one  case  imnK-^liately, 
whereas  in  another  they  app(*iir  only  months  alter  operation.  Wolfler 
considers  the  dit^fetvnces  in  individuals  and  rai-es  and  IfK^ulities  to  be  the 
cause  of  this  irregularity  in  tlie  clinical  picture.  It  is  notable  that  in 
regions  where  goitre  is  not  common  (Hillroth^s  Vienna  eases)  tetany 
usuidly  supervenes,  whereas  in  regions  where  gt:)itre  is  endemic, 
my\<edcina  usually  iollows.  (Kocher/)  Perhaps  people  who  live  in 
regions  where  goitre  is  endetnic  may  have  Ikh^oiuc  aecust^mitHl  through 
generations  to  a  diminishal  function  of  the  thyreoid  gland  and  can 
witlistand  better  its  sndden  removal.  In  youthfni  ]>alients  and  during 
jiregnaney  the  symptoms  following  removal  are  nsually  much  mom 
violent,  liecanse  it  would  set^m  that  at  these  tinn^  there  is  inert*asi»d 
<k^niand  upon  the  thyroid  ghuid.  The  animal  experiments  of  Halsted 
ami  M,  Lange  corroh<irate  this  view.  External  conditions,  differences 
in  the  nietho*!  of  feeiling  and  in  the  metluKl  of  operating,  wlietlier 
intracapsular  (liillroth)  or  ex tr:i capsular,  (Kocher),  may  j)lav  some  pirt. 

Treafmenl  f*/  Tefanif  ftfiff  Vwrh^jc'm  nftir  Exeimm  of  the  Thyroid 
Gland, — The  tact  that  the  symptoms  developing  after  complete  i-e- 
moval  may  he  avoideil  by  leaving  a  certain  quantity  of  thyroid  tissue 
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l>ehiDdf  and  that  pronounced  tetany  or  eaeliexia  mtiv  tliniinish  with 
an  increase  of  the  .^laiul  renvainiiiii-,  inilii.'ates  the  path  whk-h  must  he 
foUowed  to  ohtain  the  desired  resuhs  iVorn  treatment.  Organotherapy 
has  been  very  .successful,  whert^is  other  niethiKls  of  tit-iittneut  have 
liccn  devoid  of  resiihs.  Trans|>iantatif(n  of  the  thyroki  ^land,  fvr  injec- 
tion with  tliynad,  or  internal  adniiiiLstmtitai  iif  thyroid  j^hind-tis;>ue 
has  lieen  folhmwl  by  brilliant  enre?i. 

Kocher  was  lirst  (1.SH3)  to  tmusplant  thyroid  gland-tissue  into  a 
cachectic  jnitient  after  taking  the  ol)>ervations  of  Scliiff  into  nceoTint. 
In  this  ease  the  gland  became  atixijthlcil  and  the  cachexia  nuitinncd. 
8ix  years  later  Bireli(L'r  transplanted^!  i lit raperit^ meal ly  an  cxcisLtl  ptjrtion 
of  the  tbyri>id  in  a  girl  with  severe  cachexia  and  obtained  a  detinitr 
akhniigh  temporary  result.  Litter  ,*4imilar  exjicrinients  wen*  made  by 
trjinsplantintz:  hinnan  or  animal  tbyroid  tissnc  in  the  eifnrt  t(*  cnrc  the 
eac'hexia.  (Hnr^h'y,  \Vr>lflcr.)  OJ'ten  tliere  was  ivf  icsidt  brcmisc  t!ie 
traiisplanteil  portion  of  gland  became  necrotic.  This  nietluKl  i)f  treat- 
ment ^vas  ahandonetl  because  a  more  reliable  and  less  fatal  method 
was  discovertil.  The  iujertitm  treatment  tried  on  animals  by  Vassal le 
antl  by  ^lurray  on  human  beings  in  gennine  eases  of  niyxo'demaj  and 
latter  in  cachexia,  won  many  a^lviML-ates  on  account  of  its  simpli^-iTy  and 
lack  of  danger.  This  was  supplanted  by  the  still  less  object ionable 
trentraent  of  feeding  with  fresh  or  dried  tliyrftid  gland-tissue*  (Kocher^ 
Leiclitenstern,  C  A.  Ewald.)  The  rases  that  have  been  favctpahly  in- 
fluenced by  internal  administratitm  t*i'  thyroid  gland  are  m  numerous 
that  it  seems  jiossil)le  to  express  scane  <i]>inion  relative  to  the  value  of 
this  methfKL  ^ot  only  symptoms  of  short  dnration^  but  cveu  thf>se  tliat 
had  fK»rststed  as  many  as  nine  or  tiiore  \'ears,  lia\e  been  coni])letely 
removed  by  this  treatment.  The  gland  is  uswl  In  exactly  the  same  way 
as  in  genuine  myxoHlemii.  In  spite  af  tln'se  favonible  results  prophy- 
lactic measures  should  not  be  disregiirdKl.  Total  excisiem  of  the  glantl 
ehould  never  be  perfunned.  The  jw>ssibility  of  virulent  tetimy  can 
never  be  excbidtMl.  It  aji|iears  at  times  when  the  entiiT  r>rgan  is 
inJiltrated  by  a  caifinoma  and  any  fnnctiori  seems  imiMissil>liA  lu 
most  ca^es  a  piece  of  gland-tissne  the  size  of  a  lien's  egg  should  l>e 
left,  but  if  at  the  time  of  oj>eration  one  is  forced  to  renntve  more 
gland-tissae  than  seems  advisable,  thyroid  should  be  given  immedi- 
ately whenever  the  ^lightest  secondary  symptoms  appear,  and  should 
be  continued  for  a  t^»nsidet'iible  time.  It  is  well  at  lirst  to  restrict 
the  amount  of  meat  taken  by  the  patient. 

LiCJATfON  OF  THE  THYROn*  ArTERY,  TRANSPLANTATION  OF 
Goitre,  AXI»  ExriTirvRnpEXV. — Here  will  lie  considerctl  briefly  two 
methiKls  of  operation  whirh  endeavor  to  preserve  the  entire  thy n ml 
gland  and  yet  nllay  the  symptoms  of  gfiitiv.  These  nre  ligjttiou  of 
arteries  :m<l  exothyroix'xy. 

Although  ligation  of  the  thyroid  arteries  was  anciently  practised, 
it  was  nevi'r  cinisidered  justifiable  to  make  use  of  this  method  Iwfore 
the  antise[>tie  era  on  aceoniit  of  the  rlanger  of  infection^  and  it  was 
finally   abandoned   as   a   dangerous   procedure.       Wiilfler   rescued  the 
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operation  froin  oblivion  and  titxl  both  arteries  on  one  side  with  suooe8&.4 
Liit*^r  fib.^ervutions  collcfttHl  liy  Rydygicr  showed  thiit  tlii.s  oiH?ration 
mijjht  be  jnstitiaWe  in  ifsiiviicliyinatous  goitres  wtii-iv  there  was  tio 
degenerative  ehiiuge,  as  in  the  rapidly  develo]iing  giaitres  of  youthful 
individuids.  In  malignant  tumors  and  eystie  goitres,  in  fibrous  or 
eideareiins  goitre.s,  this  inetlKHl  was  prmlui'tive  of  uo  i-esults.  All  four 
arteries  must  be  tiwl  at  one  oi»eratton.  The  result  appears  usually  snou 
after  operation,  and  eoDsi.sts  in  death  of  the  larger  part  of  the  tbyr<jid 
gland  uu  awoiiut  of  interfenmce  with  its  nutrition.  This  method, 
jicjwever,  is  fretiuently  assix'iated  with  reeiirrences,  and  as  it  is  ahuo.st, 
if  not  f|nite  as  diffienlt  as  partial  exeision  or  enueleatiou,  it  i^  matle 
use  <if  only  in  vascular  eases. 

The  teehnie  (»f  the  operation  has  been  esjKH:"ially  tleveloped  by  C. 
M.  Laugeubeek.  Ligation  of  the  superior  thyroid  is  simple.  An  in- 
eision  is  made  along  the  inner  margin  of  the  sternoniastoid  elctse 
beneath  the  hyoid  bone.  After  clivision  of  the  platysnia  the  steruo- 
nnistoiil  is  puUwl  outward,  tlie  omohyoid  rc^traeted  iuward^  and  the 
upper  margin  of  the  gland  exjiosttl  in  the  wound.  The  artery  is  isiK 
lated  and  tied.  Ligation  of  the  lower  ve.s«iel  is  mueli  more  diffieult. 
A  eiirved  ineision  is  made  abing  the  latera!  margin  of  tlie  st^'rnonias- 
toi(L  This  muwle,  the  large  vessels,  and  nerves  are  retraettKl  towanl 
the  median  line  and  the  anterior  scjileiuis  muscle  souglit  for,  which 
may  l>e  recognized  by  the  phrenic  nerve  crossing  its  anterior  suriace. 
The  artery  will  be  ftiuiid  running  flragonally  upward  and  iuwanl  at 
the  median  margin  of  this  musele  after  lifting  the  external  jiortbu  of 
the  goitre.  In  tying  this  vt!*^sel  one  should  remember  that  its  walls 
are  very  delicjxte,  and  not  forget  the  proximity  of  the  recurrent  ner\'e. 
Kocher  follows  Velpciiu's  nietliod  of  tying.  The  skin-inci.sion  is 
made  ahmg  the  inner  margin  of  the  sternoniastoid  and  carnetl  down  to 
the  cajwule  of  the  goitre.  The  gland  is  retra<'ted  inwanl  and  the 
artery  running  crosswise  will  l>e  exjM)se<J  in  the  wouml.  Ii(iuiiict*s 
method  of  dishieiiting  the  goitre  has  recently  been  applied  by  Wolfler 
in  a  case  of  retrosternal  enlargement.  After  ex}>osing  by  blunt  dis- 
section the  jxjrtion  of  tlie  goitre  in  fpiestion,  silk  ligatures  are  passtM^l 
through  the  mass,  then  thniugh  the  musele  and  skin,  and  tkn]  outside, 
so  that  the  gland  is  supported  by  the  thread.  This  method  lias  given 
relief  in  some  cases. 

Exothyropexy  (Jaboulay,  Poncet,  B^rard)  consists  in  delivering  the 
goitre  tluYiugh  the  skin-fneision  and  leaving  it  in  j>lace.  The  symp- 
toms of  jircssure  are  «iid  to  be  alleviated  in  this  waVj  and  the  gt>itre  is 
suppised  to  disappear  gnulnally  on  accfumt  of  secondary  c(tntraction. 
The  skin  and  fascia  arc  divided  in  the  median  line.  The  muscles  are 
retnieteil  to  either  side.  The  goitre  is  loosened  antl  <lelivere<l  tbiiough 
the  wound,  interfering  as  little  as  jiossiblc  in  the  reginn  of  the  vessels. 
The  latter  step  in  the  operatirm  must  be  done  with  caiv  on  account  of 
the  danger  of  tearing  the  veins  and  of  sudden  interference  with  respira- 
tion due  to  kinking  <if  the  trachea.  An  aseptic  dry  dressing  is  placed 
over  the  dish>cated  goitre. 
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Durino:  the  fii^t  few  days  there  will  bf  a  ri,«e  in  temperatui'e  and 
profuse  sorrctioii  of  a  lymph-like  fliiiil  (guitre  swetits.)  This  rit?e 
in  teiiii»erature  ha.s  lieen  explained  by  resorption  of  thji-oid  Peere- 
tion,  bei-aitf^e  it  b  said  to  be  absent  when  the  dishx'ated  goitre  is  tied 
otf  anntnd  Its  hiliis.  Contract  ion  takes  place  gradually,  the  goitre 
heeoines  nodukir,  and  small  eysts  a]ij>ear,  i^^J  that  tlie  mass  resembles 
a  buneh  of  grapes.  This  diminutit^n  in  size  progresses  until  after  two 
weeks  to  two  mouths  nothing  but  a  fibrous  moss  is  left.  The  mai*gins 
of  the  wound  approximate  s<jfjiiiek!y  during  this  process  that  it  is  at 
times  necessary  to  free  theni  re[>eatet_lly  so  as  to  allow  contraction  to 
progress  by  renewed  exj^Mjsure  of  the  goitre- 

Althcjugh  tills  oiXTatioii  is  simple  teclinically,  a  series  of  compliea- 
tioDS  may  arise.  Four  latal  eases  have  l>eeii  re|M>rted  out  of  65  eases. 
One  ftf  these  deaths  took  jilaee  on  the  day  after  ojwration,  assiicialed 
with  typical  signs  of  tetany.  The  most  fretjuent  ctHuplieation  is  iiifei'- 
tion  of  the  goitre.  8up[mnition  may  be  slight,  but  may  persist  for 
mouths,  and  may  be  followed   by  fatal   seeontlary  hemorrhage.       For  | 

the  pur|>ose  of  avoiding  this  danger  the  mass  has  either  Ix^ni  exj)ose<.l  ! 

lor  otdy  a  few  hours  at  a  ttmc  or  only  suflieieutly  to  nlknv  the  air  to  I 

come  in  ermtact  witli  its  surface.      When  this  metlmtl  pn*ves   iu'-uffi-  i 

eient,  then  the  mass  must  Ikj  treated  as  abive  or  enneleattHl  l>y  a  second  j 

operation.     Dyspnani,  ]>alpitatiou,  or  pneumonia,  du<'  to  liilateral  panil-  , 

ysis  of  the  recurrent  laryngeal  nerves^,  have  also  bc^n  observinl.     This  * 

metlnxl  r>f  treatment  may  be  devoid  of  any  beneficial  result  on  account  j 

of  insufficient  contra<'tion  (*f  the  goitre  and  rapid  closure  of  tbe  skin-  i 

wound,  and  inasmuch  as  it  is  not  without  danger,  Lanz's  statement  that  I 

it  is  meddlesome  surgery  is  not  unjustifiable. 

Tracheotomy  in  (iottre. — Tracheotomy  is  only  a  palliative  way 
of  treating  goitre.  It  lias  been  nieutioned  that  it  shftuld  l»e  a\'oided 
if  |>ossil>le  on  account  of  the  danger  of  infecting  the  wound   and  on  ' 

account  of    pneumonia.     Only   with   severe  dyspnoni  that  cannot  be  I 

relicve<l  by  an  inuneiliate  ojieration  should  tin's  stcji  be  c<iiif-idenHl, 
It  may  be  impossible  to  fuHow  the  general  ride  to  open  the  tracLiii 
helow  the  seat  of  obstruction  bwausc  difticultics  may  arise  that  cannot 
be  overcome  in  eases  of  retrosternal  goitre.  A  tnu  heotomy-ttibe  nuist 
be  inserted  id>ftve  the  st^t  of  constriction  in  these  cases  and  a  long  elastic 
tube  (Konig)  passnl  througli  tlie  o1>structi(tn  if  jK^-^sihle.  Sometimes 
this  method  leads  t<>  ju'i-sNiire-iilcers  in  t!ie  trachea  with  subf^^fjueut 
o^ema  and  swelling  of  the  tracheal  mucous  membrane,  and  may  not 
only  increase  the  danger  from  pneumonia  in  this  way,  but  also  favor 
deatli  from  suffocation. 

This  iiperation  in  goitre  is  one  of  the  most  difficult  varieties  of 
traclie<itomy  ; — one  of  the  niost  ditlicult  of  o|H'rations  at  times.  If 
[wssihle,  the  pitlent  should  be  anaesthetized.  A  long  skin-incision 
and  accurate  hfcmostasis  will  facilitate  the  proeeilure.  When  it  is 
not  j>ossible  to  see  the  trachea,  it  shoidd  be  sought  for  with  a  fingt*r, 
and  is  rec4ignizeil  by  the  rings  of  cartilage,  which  can  usually  be  felt 
even  when  the  trachea   is  scabbard-shaped.      In  cases  of  carcinoma 
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the  trachea  may  be  so  completely  surrounded  by  masses  of  tumor 
that  only  the  thyroid  notch  gives  any  idea  of  its  position.  When- 
ever the  trachea  is  flattened  anteroposteriorly,  care  must  be  taken  not 
f  >  r»|K'ii  the  {x Interior  wall  at  the  same  time.  Either  Salzer's  canula 
witli  a  movable  shield,  or  a  canula  with  an  elastic  inner  tube  and  a 
long  fixation  apparatus,  should  be  used.  The  deeper  the  seat  of  the 
stricture  and  the  longer  this  ojx^ration  is  deferred,  the  more  unfavorable 
the  prognosis.  Patients  that  have  recovered  from  repealed  attacks  of 
8uff<M^atiou  may  not  survive  even  when  the  entrance  of  air  is  unob- 
structed. 

Treatment  of  Cystic  Goitre. — The  treatment  of  cystic  goitre  demands 
esp<'cial  description.  The  symptoms  have  been  emphasized  in  connec- 
tion with  the  remarks  on  diagnf»sis.  It  has  been  shown  that  the  cysts 
of  goitre  are  oftentimes  the  largest  tumors  obser\'ed,  and  that  they  may 
prcnhice  symptoms  of  pressure  uptm  the  trachea  when  growing  rapidly, 
or  may  disappear  spontimeonsly  by  gradual  contraction.  The  methods 
of  treatment  may  be  sulxlivided  into  palliative  and  radical.  The 
former  Is  seldom  employed  at  the  present  time.  There  are  only  a  few- 
cases  reportwl  in  which  recovery  took  place  after  simple  incision  or 
puncture.  This  treatment  is  advocated  now  only  when  the  pressure 
must  be  removed  fn)m  the  trachea  immediately. 

Attempts  have  been  made  to  produce  contraction  by  injecting  irri- 
titing  fluids.  Diluted  tincture  of  i(xline  or  pure  iodine  seemed  to  be 
most  effective.  Billroth  injected  from  5  to  1\  fluidrachms.  A  cure 
was  effecte<l  in  07  |)er  cent,  of  the  cases.  Not  infrequently  there  are 
violent  symi)tonis  of  reaction,  rapid  swelling  of  the  cysts  with  dyspnoea, 
and  a  sharp  rise  in  temperature.  Inasmuch  as  recovery  is  ver>'  slow 
and  a  cure  does  not  result  when  the  cyst-wall  is  dense,  and  as  re- 
currences are  common,  and  esi)ecially  because  of  the  danger  of  fatal 
collapse  (when  veins  communicate  with  the  cyst),  the  injection  of  iodine 
has  Ixicn  restricted  to  a  few  cases  only.  The  mortality  of  this  method, 
apparently  so  harmless^  is  about  2  per  cent.  It  is  absolutely  counter- 
indicated  in  mnltil<x^ular  cysts  or  in  those  with  bloody  or  tenacious  con- 
tents, and  whenever  there  is  paralysis  of  the  vocal  cords.  Never- 
theless, should  injection  treatment  be  preferred,  then  iodoform  oil  and 
ether  mixtures  jirc'  prefenible.  Draining  the  cyst  with  strands  of  hair 
nr  nil)l)cr  drains  has  W^^w  abandoned.  Splitting  the  cyst  and  subseipiont 
packing  arc  nut  associated  with  such  irreat  dangtT  of  infection.  The 
results  of  tills  treatment  are  iK)t  go(Kl,  because  a  certain  amount  of  sup- 
])uration  is  tiec<'<sjirv  for  a  cure.  In  old  in«lividuals  this  methml  of 
trcntiu«r  ey>ts  is  still  associated  with  the  least  amount  of  danger,  and 
for  this  reason  tlic  tcchnic  is  descrilx^l.  After  exposing  the  cyst  the 
wall  is  opened  with  a  cautery  and  hemorrhage  ehecketl  with  the  utmost 
care.  Tills  may  he  (juite  dlHicult  at  times.  The  contents  are  carefully 
removed  an<l  th<'  ctivity  j)ackc(l  loosely  with  gauze,  a  drain  inserted,  and 
the  wound  ])artlnlly  closed.  Hcvovcry  does  not  always  take  place.  An 
endeavor  ha^  lu'cn  made  to  favor  this  by  sewing  the  margin  of  the  sac 
into  the  wound  (Chelius)  after  excising  an  elliptical  portion  of  the  cap- 
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sule.  Intraglandular  removal  of  cysts  is  the  best  method  of  treatment, 
because  it  is  much  easier  than  shelling  out  goitre  nodules,  for  the  cysts 
are  usually  covered  only  by  a  thin  cortical  layer  of  gland-tissue  that 
seldom  bleeds  when  divided.  When  the  cysts  have  firm  walls  that  are 
closely  adherent,  there  may  be  difficulty  in  removing  the  tumor.  The 
technic  is  similar  to  that  of  enucleation.  With  multiple  cysts  enuclea- 
tion is  the  only  method  to  be  used.  However,  in  retrosternal  cysts  and 
those  extremely  adherent  it  cannot  be  employed.  Excision  must  be 
done  at  times  in  these  cases.  Danger  of  pyaemic  infectitm  is  a  counter- 
indication  to  the  enucleation  of  inflamed  or  suppurating  cysts. 

The  results  of  openition  are  excellent.  Of  66  enucleated  cysts,  65 
cures  and  1  death  (purulent  cyst)  were  reported  by  Wolfler.  P^nuclea- 
tion  is  to  be  considerctl  the  normal  method  of  operation  in  cystic 
goitres.  In  adherent  old  cysts  excision  must  be  done,  and  in  nm- 
down  patients  or  w^henever  there  is  suppuration  incision  and  drainage 
should  be  practised. 


CHAPTER   VIII. 

INJURIES  OF  THE  THYROID  GLAND  AND  OF  GOITRES. 

It  does  not  seem  appropriate  to  distinguish  Iwtween  injuries  of  the 
thyroid  fjhuifl  itselt'  and  those  of  goitresj  U^-iiuse  the  etiology,  the 
syiupti»nis,  and  tlie  treatniexit  are  the  same  in  hoth  cases.  It  is  evi- 
dent that  injuries  of  a  goitre  will  be  much  moi'e  e<>mmoii  than  tbo.-* 
of  a  normal  gland.  These  injuries  may  be  ^subdivided  into  sulwuta- 
neoiis  and  eomiMiuud,  and  the  latter  into  stal»-,  ineise<l,  laeerated,  and 
shot-won nds.  They  foUow  atteni[>ts  at  suicide,  and  are  of  se€<jn<iiiry 
interest  beeaiise  of  the  injuries  of  the  trachea  and  ot'  the  large  ves-sels 
of  the  neck.  Incised  wounds  are  most  eoramon  in  operations  for 
goitre,  e.speciidly  since  it  lias  lieeome  eustoniarv  not  to  excise  the  gland 
in  toto.  In  these  aise^  the  hemorrhage  should  be  arrested  by  tying, 
canterizivtion,  and  {>aeking.  In  gnnsliot- wounds  it  may  at  times  be 
necessary  to  eidarge  tiie  opening  for  the  purpose  of  elieckiug  the 
hemorrhage. 

INPLAMMATIONS  OF  THE  NORMAL  THYEOID  QLAm>  AHD 

OF  OOITRE, 

The  resemblance  f»f  inthimmation  of  the  thyroid  gland  and  of 
goitre  is  so  gi-eat  that  both  prijcesses  will  be  considercil  togetlier. 
Goitre,  of  course,  as  in  cases  of  injury,  will  Ikj  far  more  fn-quently 
affectwl  tbiui  the  normal  gland.  (Ijebert,  KiH^her.)  Follicular  and 
cystic  goitR's  are  especially  prone  to  inflammation* 

It  18  neceswiry  to  distinguish  between  predisj>osing  and  etiological 
ftictors  of  inflannnation.  To  the  former  belong  contusions  and  any 
congi'stion  (pregnancy,  carrying  of  weights).  It  Ints  not  bi'en  jnioved 
\vh<nber  "cat<'hing  cohF'  should  be  iucludetl  in  this  group  or  not. 
The  i\'al  cause  is  either  direx-t  injury  (with  subsefpicnt  infW'tion)  or 
some  general  infection  of  the  patient  which  is  followed  l)y  nietiistases 
in  tlic  tljymid.  This  metastatic  thyroiditis  ar  strnmitis  may  develop 
in  the  course  f>f  tyj)h<ii<l,  pyiemia,  purrjH^ral  fevi-r,  ]>neumonia,  scarlet 
fever,  variola,  di|>htheria,  malaria,  and  in  articular  rheumatism.  Even 
simple  coustipatitJii  may  be  fullowt*d  by  suppurative  metastases  in  goitre. 
(This  has  l>een  demonstratefl  by  Bmnncr  and  Tavel,  who  found  Baeiili 
colt  romtnuntH  in  tlie  abswsses.) 

The  symptoms  are   those  (»f  acute  inflammation   in   general  ;  jKiin, 

swelling,  lever,  and   rwlness  if  the  abscess  is  su|>erficial  and  threatens 

to   rut>ture    externally.     These    symptoms   may   bi^   sevei'e   when   the 

rapidly  growing  mass  presses  upon  the  trachea  or  the  nerves  of  the 
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tic'i'k,  am]  tlif'H'  may  \w  tiutrkwl  difficulty  in  hivatliiriju^  aud  ^wallovvin^. 
Tbt)  result  b  tlisiiiti'gmtinii,  suppuration,  iind  uwrus-iti.  Disintt't^ra- 
tion  is  not  common.  When  pui^  is  present,  it  may  j>erf(>nite  exter- 
nally and  .s|Mintaneiiu.s  i-eeovery  fulliiw.  Perfonitinu  of  the  tiaehi'a 
and  fe.^nphngus  nr.iy,  Imwever,  take  ]^h^<■e,  and  in  the  former  east-  death 
fnmi  siitioeation  is  liiddc  to  nsuU.  I>an^ennis  jntiltmticni  of  deeper 
seateti  tissues  with  pn.'^  lias  also  been  nhserved.  In  a  e^ise  olisorved  by 
Kerin*  the  ahseess  extended  toward  the  tlrM>r  tif  the  mouth ;  and  Lejars 
I'ejjorts  a  ease  of  eroBion  of  the  eiirotid  hy  a  suppurating  cy^^t  of  the 
thyrf^id.  When  there  i>  giiiigrene  of  a  jMirtion  of  the  tfiyroid  gland, 
the  symptoms  of  sepsis  an'  more  intense.  Spontaneous  perforation 
externally  may  Ix'  f<»llowi^  by  the  diseliarore  of  necrotic  gland-tissue. 
The  treatm<'nt  at  first  consist^  in  the  a[>|)liesition  vf  j>ouItiees  and  rest. 
When  ]*us  is  presiMit,  whieli  will  he  indieated  by  the  general  cftndition 
of  tht*  |mtient  and  the  Imiil  signs,  five  drainage  shouhl  be  fnrnisheil. 
0|ien  ineiriion  with  iiubsetpient  packing  of  t]»e  wound  is  nmeh  better 
than  aspiration  and  iujivting  antisejitics.  When  all  foei  of  inftn^tion 
liave  been  opened  ami  the  inflammation  is  not  tcHj  extensive,  complete 
recovery  is  to  be  ex|jeeted. 

The  author  obj^erved  tetany  continuing  until  doatii  in  acute  sui>- 
puration  of  the  thyroid  gknd.  A  j^imilar  observation  has  been 
rt^l^irted  by  Koeher  following  removal  of  one-half  of  a  g«ntrc  for 
Hiipi>uratiotL  The  autopsy  showetl  that  the  other  half  of  the  goitre 
contained  pus. 

Kummer  and  Koeher  have  recently  reoommcuded  removal  of  the 
suppurating  half  of  the  thyroid  gland  in  the  treatment  of  strumitis 
sup]iiinitiva. 

In  mt^st  aises  of  thyroiditis  the  diagnosis  is  easy»  although  there 
are  certain  ty|>es  difficult  to  recognize.  Kiedel  and  Tailhefer  have 
deseribetl  a  slowl^progressing  inflammation  of  the  thyroid  giving  rise 
to  firm,  iMfanl-like  induration  of  the  gland  without  causing  su]i]»ura- 
tion«  This  type  of  goitre  is  closely  adherent  to  the  large  vessels  of 
the  neck.  The  ditlereiitial  diagnosis  lietween  tliis  and  malignant 
g<jitre  (scirrhiLs)  is  difficult.  The  suspicion  of  malignant  growth  is 
supportixl  l>y  the  fact  that  microscopical  examinations  liave  shown  no 
epitlielial  elements.  It  is  well  known  that  at  times  it  is  difficult  to 
dennmstrate  these  elements  in  a  scirrhus.  Kieilel  re[Jorted  improve- 
ment nt\er  partial  excision  in  his  eases,  and  the  autfior  r4'«HjIle(*ts  a  ease 
of  this  sort,  in  Billroth'^  clinic  in  which  the  entire  bniwuy  infiltra- 
tion disapf>eared  after  partial  excision.  Clinic^ally  this  cii.se  was  sup- 
]>osed  to  be  a  scirrlms,  but  micr^iscopical  examiuatitm  showed  only 
fibrous  tissue  with  few  cells. 

Infective  Inflammations  of  the  Thyroid  Gland. 

Tuberculosis. — ^Tw«>  varieties  of  tuberculosis  are  found  in  the 
thyroid  gland.  In  one  form  the  thyroid  gland  is  infiltratiMl  with 
miliary  tubercles.     It  is  part  of  tlie  general  eondttiou  iti  miliary  tuber- 
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fulosis.  (Vii"di(>u%  Curiiil,  Rauvier,  CuhiilH'ini,  Chiari,  E,  Fntnkel.) 
Ill  tlii'  otlicr  form  thvrv  are  tuk^rciiluu:^  nmluk'S  in  tlii-  ^nitre  that  may 
cause  pain  and  difltculty  iti  brt-athiiig,  aiitl  may  hv  confuiinded  with 
other  v^arieties  of  goitre.  In  ti  wise  rcporUHl  by  v.  Brims  there  \\'ere 
liuralysiH  of  the  recurrent  ner\'e  and  iutiltratioii  of  tlic  surrounding 
lympii-^lands  ctn  the  iiflw^te^il  side,  sti  that  a  midi^nant  jj:;n>wtb  >;eeaiHl 
]>rt'>t'ut.  Examination  of  tlie  exeisi^l  tumor  exj»hnne<l  the  nature  i>f 
the  disease.  Ttie  patient  returned  after  four  months  with  tubereuhMis 
glaudjs  rtf  the  neek.  8ebwartz  has  rejtorted  a  similar  case  which  he 
uiH^rated  n}>(>n. 

Actinomycosis, — Kohb:^  has  reporte*.!  a  ease  of  tliis  t?ort  which 
gave  ri.ne  to  myxuxleiua. 

Lues. — la  recent  cases  of  syphilis  the  gland  is  sometimes  found 
swollen,  iu  !«ymp«ithy  w^ith  the  infiltration  of  the  lymphatic  gknds. 
(Engel-Reimers,  Mauriae,  Jullien.)  This  swellini,^  is  permanent  in 
only  a  limitiil  uumln-r  of  eases.  The  type  wJiirh  interests  the  surgvuu 
most  occurs  iu  tertiary  syphilis  or  iu  heretlitary  lues,  and  may  involve 
the  entire  gland  and  give  rise  to  myx<ed<ina.  (Kohler.)  Gummatous 
infiltration  is  most  c*ommmi  (v.  Bruns),  the  rajml  growth  of  which 
{dys|>nu»a,  jmra lysis  of  the  ix^cnrrent  nerve,  and  |i;dn)  may  leail  (aie  to 
susjjcet  a  malignant  new  growth,  especially  as  the  lymph-glands  ai'e 
cimsiderably  swollen  (Kiittucr).  In  the  (■ase  observetl  in  v.  Bruus' 
elini<^  the  prompt  aetirm  of  imliile.s  enabled  a  diagnosis  l>etweeu  syphilid 
and  e4iTicer  i>r  tuljerfuhisis.  In  rases  in  which  tliere  nuiy  be  suspicion 
of  syphilis  the  administration  (>f  itxlides  is  ap|>ro|)riaie. 


I 


ECHiKococoirs  or  Tm:  thyroid. 

This  condition  is  extremi'ly  rare.  Aecoriling  to  Henle  and  Vitrac^ 
oidy  20  L'asc^'i  ha\'e  been  reported,  to  which  may  be  addtni  the  case 
recently  operated  npou  by  the  autlior.  (ioitre  does  not  f^eem  to  be  a 
predisposing  element  in  this  alfeetiou. 

Infrctii>n  may  take  (dace  thriiugh  the  eircnlatitvn,  an*!  perliaps 
directly  through  a  w<nmd.  (iMcincTt.)  In  the  early  stages  there  are 
few  symptoms,  although  hiter  they  may  bet^oiue  extremely  annoying, 
Dysputea  devehjps  early  on  acct^iint  of  the  adhesions  to  the  surround- 
ing tissues.  It  will  be  more  markwl  than  tlie  iuterfereuce  with 
respiration  producfnl  by  a  cystie  goitre  of  tlu'  same  size.  Hydatid 
"Sehwirren''  f^r  repeated  urticaria  with  drntinutiou  in  the  siw  of  the 
cyst  will  make  the  diagnosis  easy,  although  these  symptoms  are  rarely 
present.  Tlie  <bag]iosis  has  as  yet  never  Ix-en  mmlv  l>etbre  opnition 
or  before  an  ex|)loratory  puncture  hail  been  ]X'rfiirmcil. 

An  ojieration  is  positively  indicatecb  Ijecimse  iatal  perforation  of 
the  trachea  results  compamtively  early  (of  18  patients,  4  diwl  in  this 
way,  although  the  cyst  was  no  larger  than  an  orange).  The  author 
agrees  with  Hcnh'  tliat  frcr  incision  is  the  best  way  of  treatirrg  the 
condition^  although  eimclcatiou  may  be  performed  with  success.  Injec- 
tion of  antiseptics  and  unilateral  excision  are  less  reliable. 


NEW  OROWTBS  IN  THE  THYROID.  347 

NEW  GEOWTHS  IN  THE  THYBOID. 

Benign  tumors  of  the  tLyroiil  aiv  extreiiit'ly  Rire  if  the  above-men- 
tioin.'t]  iult'ooitialii  iiro  Ti(*t  iiifliitlcHl.  Fihnmiata  nud  lipnniiihi  are 
iiiii'fininion.  Malignant  tiimoi*^,  uh  tlie  \\i\wv  liaotl,  are  ('oiiipunitivi4y 
frer[iH'iit,  Sarciima  iuul  ran-inntna  ilev<.'lo|)  usually  in  u  thyRiifl  ^laud 
that  ii!i  aUecti'il  by  g<>itre.  It  bas  not  been  ilefinitely  ilct+'nnineil  wbicb 
variety  of  these  tumors  is  more  fref|nent,  liefiiuse  the  histological  t^oii- 
(iiti<iu,s  of  those  growths  are  very  ditlienit  to  distingnisli  wiien  the 
thyroid  gland  is  involved  eonijnirL'd  with  similar  diswise  in  the  rest  of 
the  JxhIv,  Liniaeher,  ii]  Bern,  found  44  sarcomata  and  3H  careinomata 
of  the  thyroid  gland  iit  74G1  autopsies,  wliieL  wcvuld  seem  to  indicate 
that  they  are  about  ei]iially  coninu»n.  Chiari,  in  Prague,  found  11 
eru'eiuomata  and  '>  sare^utinta  in  77rt(>  autopsies,  whieti  would  swtu  to 
show  predoniinanee  of  rareinoiua.  Jiotb  varieties  of  tnm^tr  have  a 
tendeney  to  extend  lx\vond  the  eapnule  of  the  thyroid  and  infiltrate  the 
s?urrt>untling  tissue.  They  give  rise  to  ditfieulty  in  swalhnving  nuich 
njore  fretpiently  than  benign  tumors.  There  is  a  distinet  tendeney  to 
form  metastases  in  tlie  hmg  and  the  bones.  Of  the  lattt-r,  those  of  the 
skull,  the  ster[urm,  and  ribs  are  most  frequently  invtjh'ed. 

Sarcoma  of  the  thyroid  u*iualiy  <JeveIop8  in  young  individuals, 
grows  rapidly,  and  is  extremely  malignant.  Tlie  etiology  of  sareoma 
of  the  thyroid  gland  is  as  little  known  as  is  that  of  its  t>ceurrenee 
in  other  regions  of  the  IhkIv.  All  known  pathologieal  varieties  are 
met  with.  Spindle-eell  and  ronnd-eell  sarcoma,  alveolar  sareonuu  and 
endotheliiima  have  been  rcpoHetl,  aud  a  fe%v  ciisej^  of  melanosareonia 
and  rtsteosareon>a.  The  growth  usually  attaeks  but  one  lobe,  anil 
usually  the  right  side.  In  nire  cases  the  entire  gland-tissue  may  Ise 
inliltnited  so  that  a  uniform  enlargement  is  observed.  There  is  usually 
suftieient  gland-tissue  left  to  previ-nt  the  apijcanince  of  eymjitoms  sec- 
ondaiy  to  total  de.struction.  Pressure-symptoms  referable  to  the 
traehi'a  and  fesrvpbagus  deveh^s  untl  the  veius  aud  large  nervi^trunks 
may  be  affeeteil,  leading  in  many  wjses  to  death.  Sometimes  tlie  tumor 
inviilves  the  skin,  which  may  be  followed  by  hemorrhages  and  suj>- 
pumtion. 

Operative  interference  may  have  hope  of  success  when  the  surround- 
ing tissues  are  not  involvt^l  and  no  metastases  have  <leveloped.  The 
diagnosis,  htiwever,  in  these  cases  is  difficult,  and  will  be  reudereil 
proljalile  only  on  account  of  the  youth  of  the  ptitient  and  the  rapid 
development  of  the  tumtKr.  Exploratory  incisions  can  be  made  with- 
out danger,  jirovided  excision  is  possible  and  can  be  performed  im- 
mediately. In  inoi>enible  tumors,  however,  this  may  favor  invitlvement 
of  the  skin. 

Carcinoma  of  the  thyroid  gland  is  usually  found  in  individuals 
more  advanced  in  years,  anil  appears  most  frerjuently  in  regions  where 
goitre  iu  endemic,  cstHn^ially  in  subjects  who  already  sutler  from  a  dis- 
easetl  gland.  Individual  crises  havt'  be^Mi  rcfiortcd  occurring  Itefore 
thirty   years   of   age   (H.   Braun,    Widiier),    and    even    in    childhood 


in  scirrhus  ami  malignant  adenoma  and  metlullarv  caneor  this  symp* 
tora  may  Iw  absent  at  times.  Tlie  capsule  is  involvxHl  airly  and  se*e- 
ondary  inJiltratian  of  the  lyniphati*-  glands  mid  surroumliiig  striiotures 
is  then  ohservtxJ.  Tfiis  is  sfion  fbllowed  t)y  difficulty  in  swallowing 
and  breuthing,  symptoms  of  pressure  njxm  thf  veins  (iTdema)  and 
nerves  <»f  the  nwk  (noiindgia  and  pa^alys^is).     The  metastatic  growths 
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corres|>ond  hish logically  to  the  primary  tumor,  but  in  rare  cases  llicy 
may  ('lo-iely  rfsrmljlt'  nornuil  tliyrcnil  tissite.  Tiie  duration  varies..  Tlit 
gr<i\vtli  may  jK'rjiist  ior  ywtrs  hdorc  wu'liexia  or  some  local  disturbance 
pnjduceil  by  the  tumor  (peHbradon,  suppunition,  or  beiuorrhage)  leads 
t(>  a  tatal  termination. 

The  course  and  development  of  metastanes  distinguish  malignant, 
adenoma  (adeiuK'arfinonia)  from  tlie  ivtiier  tyjies  of*  raneer.  Sometimes 
it  is  iuipi>ssible  to  demonstrate  any  deviation  in  struetiire  bistologii-ally 
from  normal  thyroid  gland-tissue,  eitlier  in  the  gland  itself,  which  may 
maintain  its  normal  size,  or  in  the  metastases  in  the  lung  or  osseous 
sy>tem.  Hie  malignant  nature  of  the  atteetion,  houevL-r,  is  indicated 
by  tlie  metastases  that  ileveloji.  Koelier,  Jr.,  ftiund  gly(H>gien-contain- 
iug  portions  in  these  metastatic  adeaomatii. 

Miiller  and  Cohnheim  were  first  to  observe  these  adenoumtaj  and 
classified  them  as  a  rare  variety  of  benign  Unnois  giving  risi'  to  metas- 
tases. They  were  supposwl  to  develop  in  eases  of  adeuoina  of  the 
thyroid  on  account  of  stane  jieculiarity  of  the  constitution,  v.  Reck- 
linghausc!U  showed  that  this  vieu"  was  not  tenal>le.  Aeeording  to  the 
value  (ilaeed  n|xui  the  histolngicjd  picture  and  the  presence  cd'  metas- 
tases in  the  diagnosis  of  tumors,  diH'crcnt  names  have  hern  appHL-il 
by  different  authors — malignant  (WolHer)  or  adcnocareinonia  (Kundnit) 
— even  when  the  clinical  picture  is  that  of  ordinarj'  thyroid  a<lenoma» 

The  metastases  of  ademx^arcimmia  |)resent  a  spwial  problem  on 
acctnint  of  their  occasional  presence  williin  bone.  Efforts  have  been 
made  to  remove  tliem  hy  oiM'nitlon  when  tliey  gave  rise  to  synijitoms. 
Kraske  and  v.  Brims  removed  successfully  a  metastasis  of  this  sort 
from  the  frontal  Iwne,  and  Riedel  one  from  the  lower  jaw.  The  growth 
of  metastases  is  at  times  extremely  slow.  In  2  cases  observe*l  in  Bill- 
roth^s  clinic  they  were  the  size  of  a  fist  after  six  and  eight  years.  These 
b^juy  metastases  sometimes  cause  the  [mtient  tct  consult  a  physician 
even  before  disciu^o  of  the  thyroid  is  clinically  evident.  In  regions 
where  goiti^  is  endemic  tumors  of  tlie  bones  whi4"h  resemble  sarcoma 
should  always  lead  to  a  suspicion  of  metastases  of  this  sort.  Carcino- 
matons  or  purely  adenomatous  primary  tumors  may  l*e  associated  with 
cinicerous  or  harmless  metastases.  (Jiiiger. )  The  metastases  may  at 
times  present  the  typical  picture  of  cylindrical  carcinf»maj  yet  they  are 
capable  of  produring  colloid,  and  may  in  individual  cases  perfbnn  the 
function  of  the  excised  or  i>therwise  destroye^l  thyrrMM  gland.  The 
author  observed  after  total  excision  of  a  thyroid  glaiuU  which  on  micro- 
scopical examination  proved  tf»  Ik*  adenomatous,  >ynijjtoms  of  carhexia 
strumipriva  devek>p,  which  abatwl  with  the  growlli  of  a  hard  tumor 
within  the  sternum.  Six  yesirs  later  it  became  nc*^essary  to  excise  this 
metastatic  mass  on  account  of  the  developing  pressnre-sym|>tf>ms. 
P<»st-*iptn':itivc  thyroid  tetany  occurreiL  The  tnni(*r  of  the  sternum  had 
jKTformed  the  fiinetiou  of  the  thyroid  gland,  and  Irad  prevented  the 
appearance  of  symptoms  due  to  total  removal  of  the  organ,  although 
it  was  shown  to  contain  no  thyroid  ti.ssue,  but  ])nived  to  be  a  cylindrical 
eell  carcinoma  with  {x)wer  of  secreting  colloid. 
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ufA//,*!'..    ;;»/,    ?ff*/|    /rhi^Ikv    ifi    '7j'>r.      S^i^^imes   it 
*IfK//MjrK  if  'l/,^'.  nz-yf.    j^n  fffi  fff^jwane.     In  the  s 
fii^-f'  i-r  51  f^/l-liW-  fiii'rkr-nirijf,  fti#:  inrir.-r,ri-  membraiMS  mar  be ; 
fii/-  "kin  i-  'Iry,  *!/:aIy,  and  *U:Vf,id  of  -^rrrrf^ion.     The  nails  and 
l/fiM)/-  ;iri/l  fpilf  //fjr.  *rst/i\y.     MaU:^  liav#r  iki  (jeard  and  the  teeth 
*fi'i/tt  rurihu^.     T\i*i  UAy   Urtu\tt:rdXiiT*:  L-  frequeotlr  1   to  2 

'I  li'  iifi/l/:v<lo|f«''J  f'fwlhtou  of  thf  gf'nitaU  1^^ a pecnliaritj of  cretiiis ; 
rh«'  ff'-fiir  ;iri'l  -'Tofiir/i,  th<-  labia,  and  uu-nj-  remain  as  before  pubertr. 
'I  hi'  Unut'u,ti  iti'  tUi'.  igf'uiUilh  i-  iimlr^veloped,  although  it  is  not 
uint,it,im,ti  Ut  Uiivf  "t-xwA  iuucXum  rr*.-torefl  even  after  thir^  jreus,  ao 
(hrti  t'liiiii^.  \uiV4'  U'f'onie  pn-^natit  at  times.  Fortimatelj  typioid 
lH'^\u^^  Imivi'  no  jKiwer  of  fieqNftimting  their  kind. 
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Alve<.»lar  tumors  are  much  more  common  tlian  adenm'arcinomata, 
and  may  give  rise  to  eiiffrmouH  i^rt^wths  (Fig.  Ill*)  or  rt'iiuiiii  .so  small 
that  the  metastases  direct  attention  to  the  primary  ti(m»»r.  Tlie 
micn>secjpical  Htriit'tiire  dt>e.s  nctt  always  remain  |>iiri'ly  ahculur,  ht-caiiiie 
at  times  eyliiuler-t'ell  ducts  are  luuad  mixed  with  the  alveoli.  Sturrhua 
is  extremely  mieomnufn.  The  gland  is  oftentimes  eontraoted.  Que 
of.  the  mo^-t  imjMirtaiit  syniptom.s  of  malignant  tumors  is  therefore 
absent,  and  only  tlie  almost  earti lag* '-like  etinsisteiier  and  the  presence 
of  secondary  tn mors  of  the  lymph-gland  make  the  diagnosis  prohahle 
Mieroseopiejilly  the  ghmd  apiK'ars  small  and  enieks  on  ineisiim. 
N<irmal  tissue  or  cinHrr  fot'i  are  iouiid  lady  at  the  periphery.  In  the 
centre  there  are  dense  masses  of  tissue  in  whieh  liere  and  there  disin- 
tegrate<l  alveoli  may  be  demonstnited  mieroseopieally.  (Billroth.)  The 
slow  growth  taking  plaw  at  the  p<?ripher\'  and  the  microscopical  exami- 
nation f>f  the  metastases  make  it  evident  that  the  ]>rcK»ess  is  not  one  of 
chronic  ijitlammation.  Scirrlms  may  give  ris4"  to  severe  symptoms  of 
jiressuTP  njMin  the  tracheal  and  (esophagus  on  acccjunt  id'  extension  to 
these  organs. 

Diagnosis. — In  the  early  stages  the  diagnr^sis  may  be  ditlicult^ 
although  in  advanced  cases  tlic  clinical  picture  cannot  bt»  mistaken. 
In  individuals  advancetl  in  years,  who  have  had  a  goitre  of  m<xi<Tatr 
size  for  some  time^  which  suddenly  logins  to  increase  in  size  and  be- 
come much  firmer,  associated  with  swelling  l^f  the  tyniphatie  glands 
and  difficulty  in  breathing  and  swallowing,  perhaps  with  pressure- 
syriTptfuns  refentble  to  tlie  nerves  and  vessels,  the  diagnosis  will  be 
evjrlent.     These  patieiitxS  ftftcn  emaciate  and  l>ec<ime  cachectic. 

Prognosis.— -The  disease  ceases  spontaneously  only  in  rare  cases. 
Usually  it  jjrogresses  steadily.  Ojjerative  treatment  may  give  a  radicid 
cure  only  'when  the  capsule  has  not  been  involveiL 

Treatment, — A  surgeon  generally  rt-mitves  the  gland.  AVhen  thi,« 
has  Iteen  done  thyroid  extract  slmidd  Iw^  given  immediately  after  the 
<HM^ration.  Extensive  rejection  of  the  larynx,  the  trachea,  the  icso|»h- 
agus,  the  larger  vesseks  and  ner\'es  has  been  performed  in  connection 
with  operaticjus  for  rancer  of  the  thyrtiid  gland.  (P^»an,  Gusseuhaner, 
Ka]iix'lcr.)  In  advanced  cases  the  lienefit  trhtaintnl  is  ol'  short  duiiuion. 
Of  2b  cases  only  1  case  remainetl  healthy  after  one  year.  (H.  Bmiin.) 
Tracheotomy,  whicli  may  be  neoessaiy  as  a  palliative  measure,  gives 
only  temporary  relief,  as  above  mentioned,  even  when  performed  below 
the  sciit  i>f  obstruction. 

ORETENISM, 

Cretinism  is  obscr\'cd  only  where  goitre  is  endemic.  FodC^r^^  con- 
siders goitre  the  first  syra[jt^nn  of  a  process  t»f  degeneration,  whth' 
cretinism  is  the  last  stage  ;  and  \^irchow  eraphasizetl  years  ago  the 
intimate  connection  between  goitre  anil  cretinism,  v.  Wagner  reporti^ 
an  observation  whieh  demonstrates  that  cretinism,  just  as  goitre,  is 
secondarj"  to  changes  produced  by  water.     Goitre  and  cretinism  are 


U  f/lft4fUtf^i  \ff  ihM  /rrriD  of  titeatmeoL    (Figs. 
^^%  iro  mtn  U  to  im  i^xptcu^  to  taem  in  wbicb 


Goitre  and  cretinlsoi.    [v,  Hruns.) 

(pharyDgoal  tonsil*  Habermaun),     A  child  that  is  perfectly  healthy  hut 

has  jnH>r  hearing  leami?  t**  sp#'ak  with  difificiiUy.  This  rt^latioti  is 
morf  marked  in  tTetiiis.  The  tlistiirlKinees  of  speei^h  are  theit'fure  eon- 
sidereii  to  be  serMindary  to  those  of  hearing.  Many  eretins  wmihl  not 
he  so  stupid  if  thvy  hud  learned  to  talk.  (v.  Wagner.)  In  severe 
cases  speenh  is  s«>  nuK-h  interferes!  with  tl^at  the  eretins  are  only  able 
to  make  inartieulate  noises.  Pretins  may  he  emplnyc^l  ffir  llglit  iion.>^e- 
work  or  mechanical  work.  Generally  they  are  stupid  and  apathetic 
Vol  1 1.-23 


354     INJURIES  OF  THE  THYROID   GLAND  AND   OF  GOITRES. 


and  rarely  arous*»<l.  Itrmcy  is  chiefly  due  to  iostifliefeiit  developraent 
of  the  senses,  so  that  a  erctiii  reioaiiis  at  tht'  hnel  ui'  :i  iievvliom  eliikl. 
The  gait  drags  and  there  in  a  tendency  Ut  iiiW  forward.  In  utheT  cased 
it  U  (kirk-like,  as  with  j)aHents  witk  a  drmlik'  dis^liH^atiiin  of  the  hip. 

Tlie  Thyroid  Gland  of  Cretins. — Tlie  thy  mid  glaml  is  id  ways 
ehaiifj^e*!  in  cretins.  Usually  the n^  Ls  sorni"  form  ut'  grtitre.  (i'ig.  120.) 
Of  3G00  eretius,  112rj  had  ji^uitre.  In  the  severei?t  type**  the  gland 
may  be  absent.  Breathin*^,  eating,  deiwating^  and  urinating  are  the 
only  objeets  in  life  of  these  iiJiibrtunat-c^  individuals.  These  cretins 
have  no  indiniUinu  to  move  alxait,  henee  the  name  **  luuimn  phint.^' 
Tlie  term  '*  Tiiienuenseh  "  !i£is  been  ajiplied  to  the  milder  types,  in 
which  the  individual  is  about  on  a  level  with  a  well  Louse-broken  dog. 

Aside  from  tfiese  pronounrtil  types  of  eretinism,  there  are  in 
regions  where  the  liist'ase  is  endemic  formd  in  whieli  die  symptoms  of 
cretinism  are  slight  and  the  intelligence  of  the  individual  is  well 
develop«'<l.  In  other  e^ise^  the  only  symptom  is  ck-afness.  v.  Wagner 
rotates  that  in  provinci's  when'  the  greatest  number  ai'  cretins  are  to  l>e 
found  (Kiirn ten,  Salzburg,  iStciermark),  there  is  also  tlie  greatest  numt»er 
of  deaf  and  dumb  indivickiaks.  Koi-ker  found  goitre  present  in  all 
deaf  and  dumb  jxftple  examiiii.'d  by  htm.  .Recording  to  Ids  view, 
this  is  due  to  iasutficieut  function  of  the  maternal  thyroid  gland,  and 
is  a  remnant  of  congenital  cachexia  thyreopriva. 


Fig.  12L 


Fjg.  122. 


/^ 
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:..'.>k. 


"Myxc&Ucma  in  n  child  tmvi\  four  ycnTv,  before  the 
admlnlslrutUjia  of  Ujyruiil  gluiid.    \v.  Uruiis.) 


SAme  patleut  ulif r  the  at]rnifiJi>tratton  of 

thyroid  (^Innrt. 


Treatmeiit.— Up  to  witliin  a  short  time  the  treatment  of  thi^  disease 
has  been  almost  hiiiK-less.  Tlie  symptoms  have  been  relievrxl  by  treat- 
ment with  thyntid  imly  during  tlie  last  ihw  veai>i.  It  is  evitleiit  on 
looking  at  the  illustration  of  a  patient  treated  in  v.  Bruns'  clinic  how 
much  imjirovement  is  Ur  1m^  obt;dne<l  by  this  tVuni  of  tre^atment.  (Figs. 
121  anil  12l2.)     Of  atursc,  no  cure  is  to  be  expected  in  causes  iii  which 
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8ev€re  crHinism  has  i^ersistol  fitr  years,     v.  Wagner  suggested  that  in 

rt'^iiins  whert."  t^oifre  was  endt'ini^*  tlie  jK'ii]>lr  mIiouM  ulw:iyi4  tnke  Piiiall 
closes  of  iiMliiie,  inr  insUinee  with  suit,  bwaiise  hcMjlistTVixl  coiiskleniUle 
ini[)rijvement  of  the  idiocy  atul  n\\nd  infreiisc  in  develojitiient  after 
proloijged  use  of  this  Jnig.  Tlie  most  etiei-tive  prophylaetie  trciitHieiit 
in  countries  where  cretini.^m  is  prevalent  consists  in  injproviug  the 
water-supply. 

S^Mradir  rnihiimi  (htfantUe  mi/xwdrma)  is  a  tlif^ease  almost  identicijil 
with  that  jn^^t  tlcsfrilietJ,  and  should  be  considered  a  ty|>e  of  eretiiiisiti 
oeeurriu^f  in  eoiintries  wIrtc  goitre  is  not  enilemic.  This  disease  is 
nm'  eoiijpsnv*!  witli  the  frerpierjt  oeeurrenee  ni'  cMiittniie  cretinism  and 
goitre.  As  in  true  eretius,  tliere  are  present  disturbauees  of  growtli, 
spongy  condition  of  the  skin,  and  lack  of  development  of  the  genitals, 
as  well  as  nnjre  or  less  jironouucHl  idiijey.  In  the  majority  <>f  e^ises 
there  is  not  only  no  g<Mtre,  Ijut  no  gland  at  all.  Chiari  rejjorted  total 
absence  of  the  gland  in  a  case  of  this  sort  ;  only  the  epithelial  bodies 
being  piiesent.  The  treatment  with  thyrrvid  emjihasizes  the  tact  that 
this  condition  is  due  to  absencre  of  the  thyroid  gland.  Marked  im- 
prf>vement  o{  the  syriifitoms  follows  transplantation  of  gland-tissue  or 
administmtioo  of  thyroid  gland. 

MYXOEPEMA. 

SymptomB. — Wlu^never  the  thyroid  gland  gnidiially  disa-jiiiears  in 
adults  cliaractcristic  symptoms  develiip  t*>  wliich  tlic  terin  myxo:Hlcraa 
has  been  applie<L  (Mosler,  W'ernher,  Charcot,  Gull,  Ord.)  Two 
syni])tonis  are  esjx'ciidly  pntminent :  changes  in  tiie  skin  and  in  the 
psychic  condition  of  the  patient.  There  is  no  disturbance  of  growth 
iH^nuise  the  disease  tlevelops  in  adults.  The  condititm  of  the  thyroid 
gland  is  oi'  especial  interest. 

The  skin  may  l>e  tense  and  swollen,  especially  that  of  the  eyelids, 
which  may  resendde  tlii<'k  sacs,  so  that  the  eyes  can  be  only  partially 
o[K?ncd.  The  pnvcr  of  mimicry  is  lost,  the  tongue  is  thick  and  but 
sliglitly  movable,  the  hands  reseitddc  the  Icct  of  moles,  and  pad-like 
swellings  develop  espa.-ially  in  the  supraclavicular  fossiu  The  skin  is 
pale  an<l  eohl,  without  secretion,  just  like  that  of  a  cretin.  Micro- 
ttcopieally  there  are  an  overgmwth  of  Jihrilheand  an  increase  of  nuclei. 
Chemical  examination  sliows  increased  (pKmtitics  of  mucin.  The  cttn- 
ductihility  of  the  skin  is  increasetl  and  in  cold  weathtT  the  thickening 
is  much  more  pronounce*!.  Tlie  hair  becomes  brittle,  breaks  otl*,  ami 
falls  out,  as  do  the  teeth  and  nails.  The  pulse  is  shiw,  and  the  per- 
centage of  hicmoglobin  in  the  l>lood  is  diminished,  just  as  after  excision 
of  the  thyroid  gland. 

The  psy ell ic  disturbances  manifest  themselves  as  an  apathy  that  may 
increase  t/i  stupidity.  The  piitients  resend>l<'  hibernating  animals. 
(Charcot.)  Defective  memory  and  inability  to  judge  Cim^pctcntly  may 
develop  in  individuals  who  previously  have  been  perfectly  healthy  or 


h»HH  ithffWfi  fit. 

OlAfiMili^— 'I1«tff  tUi^gt^^l*  in  iMMJlir  eMQT.     Id  tbeearlf 
i\tt»  'f}«<iiKt  iiw\  \n  I'Hmt^m   tUut  utnr  tvH  wHI  marked  it  may  be  difficttlt 
^1  IIm(  };r««<i«N«l   lUtw  III!  Iff  ttii^y'  fnuif*^  U'l'ing  to  the  field 
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a  calf  or  a  >hocp,  or  one  to  thrw  tablets  of  the  drietl  jj^laiul.  The  same 
favorable  result^  art*  nbM-rvtHl  iiftt-r  iisiiig  Jiauniaiiti'??  iutUidiyriji,  s^o 
tliut  j>rmjf  is  fitruished  that  this  is  one  of  the  most  active  constitueuts 
at  least  of  the  thyroid  ir[;(ml. 

Symptoms  due  to  Kemoyal  or  Complete  Destruction  of  the 
Thyroid  Gland, ~T!ie  iniprovenient  whieli  tblh>vvs  treatment  with 
thyroid  indieutes  that  the  variotis  symptoms  which  at  firj^t  Fight  seem 
ti»  be  of  ditfbrent  ijrigin  are  in  all  prohability  due  to  reniovitl  of  the 
thyroid  gland.     The  sym[»t(jms  are  given  in  the  frtllowing  table  : 

1.  Fietid  niyxuHlenia  (to-tal  rhju'hitis), 

2.  Infantile  niyxtedema,  iij^ually  endemic  (cretinism),  rarely  spo- 
radic. 

3.  SjKintaueous  myxfedeiua  u(  adults  (eiichexie  pacliydermique), 

4.  OfX'nitive  niyxo'dema  :  (r/)  due  tn  total  or  alrtinst  c<MnpIete  ex- 
cision ;  {h)  secondary  to  dej?tructioii  \A'  tlic  gland  owing  to  tiuppiim- 
tioD, 

Myxoxlema  may  be  of  acute  or  chronic  onset  (tetimia  thyreopriva 
or  eiichexia  tliyreopriva). 

(f raves'  disease,  which  will  he  e(msi<lered  later,  is  ]iritl>ably  imt  due 
to  absence  of  the  tliyroiil  gknd,  as  in  the  above-described  conditions, 
but  is  a  disease  secoudarj'  to  some  abnormal  (increased  ?)  function  of 
the  thyroid. 


GRAVES     DISEASE    (MORBUS    BASEDOWII). 

This  condition,  which  is  intimately  ninnected  witl*  disease  of  the 
thyroid  gland,  ha,^  been  re|>eatetlly  renicjveil  irtmi  the  domain  of  in- 
ternal trexitnu'ut  \\\m\  made  the  ubject  of  surgical  interference,  a  nu^thod 
«jf  trwitment  that  has  bi^eu  esjitrially  favored  by  the  theory  of  Mubius, 
whicli  claims  tliat  hy|»ertliyr(iidization»  due  t(>  excessive  se*'redon  of 
thyrnid  Huid,  forms,  as  it  were,  the  ct*untcr|)art  of  myxiedema.  Ac- 
cording to  this  view,  any  s*irt  <tf  interference  is  justifiable  that  prom- 
ises to  diminish  the  amount  of  secreti(>u  hy  diminishing  the  >iize  of  the 
gknd.  Tillimx  and  Rehti  were  iirst  to  attack  successfully  the  goitre 
of  Graves'  disease.  The  suhsefpient  development  of  this  form  of 
treatment  is  dup  to  the  efforts  of  v.  Mikulicz,  Korht-r,  KronJein,  Treii- 
delenbnrgj  Wnlff,  and  otliers. 

Etiology. — Nothing  definite  is  known  of  the  etiidogy  of  the  disease. 
Some  psychic  injury  or  neuropathic  damage  is  siiid  to  be  of  imjvirtance. 
It  is  certain  that  women  are  mneb  more  fret[ueutly  af!*ected  by  Base- 
dow's disease.       Bnsrhan  cinisiders  the  [►ropoiiiun  to  be  about  46  to  1, 

Symptoms.^ — Tlie  chief  symptoms  (►f  this  diswi.se  are  g(ntre,  exoph- 
thalnros,  tachycardb,  and  tremor.  In  prtmounceil  vii^i^i^  there  are 
(►tlier  symptoms  present  which  are  of  nervous  origin.  It  is  im|K>rtnnt 
to  remeraber  that  any  individual  symptuui  may  he  absi  nl,  and  that  the 
si>-<-ane<l  (JmviV  symptoms  may  1m»  [>r('seut  in  tin*  course  of  any  gttitre, 
from  simple  cysts  to  malignant  growths  of  the  thyroid.  (Fig.  125.) 
Genuine  and  secondary  Graves*  diseai^e  are  distiuguishe*!  one  from  the 
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other  in  thi:?  wav.  UndevelnptMl  varieties  m^eiir  in  both  nuiditions. 
Tile  goitre  i.s  iiiodt-rati'ly  tinu,  and  is,  generally  sjioukiiig,  mA  large, 
m)  that  press un^syniptonis  a|)|T<^ar  as  ii  rule  in  only  ti  sitkiII  nujiiher 
of  c'jist'S.  Palpitation  of  tlie  he-art  is  one  of  the  t*iirliest  and  luoht 
annoying  syniptums ;  the  beuts  may  niimlKT  14i)  a  minute.  Witb 
cx:jmjjli»'ating  niycH^inlitis  then*  niay  \w  asst»rlatf'tl  ,st'Vere  attaeks  of 
angina  ]^)e(*tons.  p^xophthalinos  is  atHHim|ianiwl  hy  mimeroiis  other 
ocular  syniiitoms,  chief  of  which  is  Grafo's  sign  :  the  upper  lid  follows 
changes  in  the  visuiil  jrlane,  var\*ing  in  the  vt-rtif^d  line  more  slowly 
than  normal.  Stillwag's  sign  i*onsists  in  an  abnormal  se[)anition  at 
the  lids  ;  and  Mobius*  .'Symptom  is  insuHifii'nt  arronittuHlation  without 
diplopia.  The  treni»jr»  whieh  is  quite  frt'ipient,  resemiiles  the  trembling 
of  alcoholic.'^,  but  tliffirs  frian  this  in  that  it  invoh^es  not  only  the 
muscles  of  the  extremities,  but  also  those  of  the  trunk.     There  are 

Fig.  121 
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changes  in  the  skin  whieh  are  eonsiilerKl  to  l)e  vasomotor  in  origin,  and 
there  are  disturbances  of  swretioii,  sueh  as  iuereased  perspimtion, 
abnormal  pigmentation,  rtnlema,  circuniseribetl  hy}H'nemia.  The  jM>wer 
of  eonduc'tioii  of  the  eleetrieal  current  is  diniinishcHl  rm  account  of  the 
dry  4'ondition  of  the  skin,  so  t!iat  the  galvanometer  shows  considembly 
increased  exeursitjus  eomparu^l  witb  a  healthy  individiiab  (Vigt>ur- 
oux.)  Sometimes  there  ai*e  muscular  weakness^  emaciation,  diarrhrna^ 
and  inimerous  nervous  sympt<inis  that  resemble  neurastlienia.  Tabes 
anil  hysteria  sliouhl  be  mentioned  as  ccjniplications,  and  rayxa?dema  ha^ 
Ix'cn  known  to  devel<tt>. 

Dia^osis. — The  diagnosis  is  usually  easy.  In  the  rarly  stages  of 
the  disease^  and  in  cases  that  arc  not  well  marked  it  may  be  <lif!icult. 
At  tbf^  present  time  all  of  these  cases  Ix^ong  to  the  field  of  internal 
medicine. 

Prognosifl- — The  course  of  tlie  disease  is  iusidious,  although  cases 
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OOCIir  which  have  a  8iu!den  oiisi^t  iiud  run  n  jm^eipitatc  course.  The 
latter  cases  lead  (me  to  eoiisulcr  poi,s<)iiing  by  th>Tf>id  secretion??.  Onli- 
narily,  frequent  si)*>ntanetHi8  remission  of  symjitonis  is  ohscrviKl  id  the 
course  of  the  discjise,  nnd  at  times  the  condition  is  said  to  disa|i|x*ar 
n|i[>arently  spnntaueoiisly.  Tlie  tate  of  a  putieiU  is  ordinarily  iliter- 
iiitiied  by  the  cai*diac  conditions.  Acute  eases  die  of  <'xiiaustin|jf 
i!iarrh<ea.  In  chronic  fatal  eases  (about  I'i  jM^r  cent.)  death  is  either 
due  to  some  disease  of  the  heart  or  some  iDtcreurrent  att'eetion.  His- 
tolo^ieal  investigtitinn  lias  bet^n  unable  to  demonstrate  any  constant 
IHjripheml  or  central  change  in  thv  nervous  system.  All  eonditious 
previously  rejMirted,  esjK'eially  atrophy  of  the  sympathetic  nerve  and 
changes  in  the  (lord,  have  been  shown  to  be  of  doubtful  sign itica nee. 
Goitre  is  very  ehanit^tt^ristie,  Ijeesuisi-  of  the  complete  absence  of  eollf>id, 
which  is  replaced  by  :i  thin  si'i-retion  cuagulating  in  shreds.  It  is  of 
practical  imjiort^mct*  tbut  the  thyroid  glaml  may  show  marknl  chjingea 
mict'oscopically,  although  symj)U)ins  were  absent  dnring  life. 

Treatment. — It  would  Ix*  of  the  greatest  importance  as  regsirds 
treatment  if  authors  could  <xmie  to  some  understanding  as  to  the  nature 
of  the  disease.  Twr>  views  ai-e  maintained  :  one  view  considers  the 
disease  to  bean  att'tH^tion  of  tlie  nervous  systeni,  esiK-eially  of  tfie  sym- 
pathetic system  or  of  the  medulla  witliout  anatomical  change,  a  neurosis 
as  it  were.  This  view  has  develn|xxl  from  the  fdd  theory  of  Kol>cn, 
which  ]ilaced  the  sciit  of  diseiise  in  the  cervical  syni[nitljetic.  The 
(tthcr  view  is  a  ebemi«il  tbciiry,  which  rlaiius  that  there  is  an  over- 
abumlance  or  faidty  secretion  oi'  tliyroidea,  which  piisous  the  system, 
espet^ially  the  centml  nervous  system.  (Mobiiis.)  The  correetneiis  of 
one  or  the  other  <>f  these  view^s  cannot  be  absnbitcly  jiroved,  but  at  the 
present  time  the  second  .seems  to  be  more  arceptable,  bi'^-anse  it  is  the 
only  way  of  explaining  the  results  of  surgical  treatment,  im<l  lit'cause 
a  number  of  sy  mpt^ans  and  ana  torn  ic;il  conditions  can  as  yet  only  be 
accounted  for  in  tliis  way. 

Internal  tn-atment  must  be  first  eonsidere<l,  because  the  disease  not 
infret|neutly  disa]ipears  spontaneously.  Internal  treat  merit  consists  in 
ol (serving  hygienic  metluKls  of  livings  and  avoidance  of  physical  and 
mental  strain.  Hydrotherapy  and  living  in  a  high  latitude  are  to  be 
re<"onnTH'n<Icd.  Iron,  lii'lladonna,  and  arsenic  are  of  sympt<muitic  value, 
especially  in  cases  complicatLnl  with  chlorosis.  Kochcr  observed  favor- 
able results  from  the  ust*  of  scxiinm  phosphate,  whicli  sceme<l  to 
dimiiiisli  tlie  nervous  symptoms  of  the  patient  just  as  the  bromides  do. 
The  advfM^ates  of  the  neurosis  the<irv  recommend  the  use  of  the  gal- 
vanic current  in  varifMis  forms.  Otiiers  (*Iaim  tliat  the  iaradic  current 
is  a  valuable  therapeutic  measure.  The  fact  tliat  the  symptoms  are 
electrirlized  as  it  were — ^fi^r  instance,  the  sympatheti<^  nerve  or  the 
exophthalmos  is  treated  with  galvanism — is  pretty  good  evidence  that 
the  effect  is  duo  to  suggestifm.  Treatment  with  tissue  extnict,  i^xio- 
thyrin,  and  thynjidin,  is  nt'  greater  importance.  Most  authors  have 
ol)serv<fi  thnt  the  syriij>tt>ms  became  rapidly  worse  after  using  these 
drugs,  in  accordance  with  the  theory  of  h}'|>erseeretion,     Nevertheless, 
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cases  liave  been  repnrti^l  in  which  iraprovenu'iit  lias  followed.  In  all 
pntbiibility,  so-ciilletl  ^iiM'tjiKlarv  Gmvtv  di.sc^j?e  was  present  in  tho«>ie 
cases  in  wliieh  thynjid  priMluccd  retrftgnuie  cliiinges  in  a  primary  go itre. 
V.  MikulirK  obj^ervetl  iiu|jrMVt^mi'iit  in  tlio  synnitonis  iit'tcT  ti^viiting  a 
series  i>t'  cases  with  thytiius.  No  opiuioti  tim  be  expiv-ssed  as  yet 
regjirding  the  aiitagniiisDi  of  thymti^  suni  tliynndea  ba^jed  iijKiti  these 
exiierimeiits.  The  theni|»e«itit'  vuhie  (>t'  the  interesting  theoretic  experi- 
ments r»f  Bellet  imd  Enrii|iiez  witli  the  serum  r>f  animals  M'hose  thyroid 
had  lieen  exeist^l,  whieli  is  sii[>poS(L^l  hi  muntcrai't  all  symptunis  due  to 
hyperswi'eti(»n  of  the  thymiil  glami,  is  um-ertaiii  :is  yet 

The  dangei-s  of  snrgieal  iiiterfereiiee  iu  Gmves'  disease  are  greater 
than  in  imeornfilicjtted  goitre  operations,  and  one  decidas  u{k>u  sur- 
giwd  treatment  only  after  internal  treatment  has  Inx-n  devuid  of  results. 
In  foUnwing  this  prineiph",  which  is  dnnbtk-ss  eorret^-t,  there  b  the 
danger  i>f  overlooking  the  jK^ri*Hl  when  interferenee  is  of  vahie.  The 
teclmical  thtfienlties  do  not  render  the  operation  tlitiieiilt,  but  the  resist- 
ance <rf  th(>  patient  is  so  slight  that  any  interference  iu  the  region  of 
the  thyroid  gland  or  on  the  sympathetie  nerve  is  ilangennts  to  the  life 
of  the  patient.  The  individual  [Hxniliitrities  of  juUients  with  Gnives* 
disease,  whieh  is  ealled  lowered  resistantr  in  general,  inoreusi's  with  the 
dnnition  ot'  the  disease,  as  does  the  danger  from  o|«>nition.  Whenever 
tliere  is  a  notable  increase  in  symptoms  antl  eaehexiii  one  should 
dwide  to  interfere  surgieally.  Ft>r  this  I'ejisou  it  is  well,  as  recom- 
mendeil  by  Rehn  and  Xonue,  to  ojverate  innnediately  in  acute  caries 
tliat  seem  like  a  sudden  intoxie^ition  of  the  l>iKly  Ijv  thyroid,  even  when 
no  increase  in  the  gland  can  be  demonstmttHU  The  loral  eifeet  <»f  the 
goitre,  provided  this  gives  rise  to  syni]>t<mis  in  seeondary  (fraves*  dis^ 
ease,  may  f<»nu  tlu*  indication  f(>r  interference.  (Rit'del)  In  exoej>- 
tional  crises  the  scwvia!  jX)sitiun  of  the  patient  will  justify  opc^ratioo, 
esjieeially  when  his  position  in  life  does  not  permit  of  long-c^mtinned 
aiul  tetlious  treatment.  A  rumdier  of  methods  have  been  recommended, 
only  five  of  whieh  may  lie  here  einisidered  :  ligation  of  the  arteries, 
emicleation,  exiJthyrf)[KJXy,  jwirtial  stnimectomy,  and  resection  of  the 
sympathetic. 

Exothyrojjcxy  has  fewest  advocates,  and  has  not  without  justifica- 
tion been  termed  incomplete  stnimectomy.  The  lack  of  danger  elairaeil 
liy  its  originator,  Jahorday,  ba-  not  la-en  eorrol>o rated,  and  the  njethod 
has  been  almost  comjiletely  abandoned.  The  cosmetic  result  of  this 
operation  is  very  bad. 

Of  the  remaining  methods^  that  one  is  to  be  chosen  which  at  the 
tinu-  seems  to  Ix*  least  sevens  withrmt  sacrificing  the  chances  of  snetx?s.s, 
Partinl  strnniectcmiy  is  to  be  eitnsidercil  tlie  normal  nu-thetl  t»f  pro- 
cethire.  The  technic  differs  in  no  way  in  Graves*  disease  from  that  of 
o|x^nit!ons  LijM)n  uncctmpliaited  ty|K's  af  goitre. 

The  accidi'uts  which  may  weur  (hiring  operation,  the  most  frequent 
of  wliicb  is  collapse,  have  been  claimed  to  be  dnv  to  the  lymphatic 
chlorotic  constitulion,  or  U*  sndih-n  tlofHling  of  the  IkmIv  with  thyroid 
poison,  diminished  resistance  of  the  body  with  simultaneous  increase 
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of  irritability-— status  thyniicus,  (raulttuif.)  Onllapso  from  chloro- 
form  or  fti>t'mtivt'  j^hot-k,  wliifh  is  iiuiHt  tu  bu  ft'iiretl  tm  jRxjount  of  tiie 
vicinity  of  the  ki^e  nerves  of  the  neck,  and  heniorrlmge  may  be  the 
cause  of  <leiith.  Thi^  author  has  rec^^iitly  swn  a  case  in  wliich  follapse 
took  \A'Avv  aftiT  tbi'  optn'-atioii,  rcsfnibliiij:  tliat  from  (*llblrl^torJn  in 
Graves'  disca,^,  altlidiiij^li  Sehleicb  amestbesia  bail  been  used.  Tlir 
patient,  who  had  marked  (inive;^*  ilisease,  died  a  few  niouK'U»s  after 
the  operation.  Autopsy  showed  an  enbirged  thymus.  The  danjtrer^ 
t»f  any  operation  are  iuereaseil  by  the  pn-bininarv  use  of  thyroid 
extract.  This  shoabi  never  be  athninistenil  wlien  tlieie  is  any  ja"ol>- 
abibty  that  surpeal  interference  will  lx^4»me  necessary.  (An^crer.) 
Two  bunilred  ami  tiiirty  reporti-d  eases  show  that  4o  j>er  cent, 
roeovereil  after  sargieid  intrrferenee  in  Ciraves*  dise^ise.  In  23 
])er  vvM,  there  was  marked  imnroventent,  in  11  per  eent.  slio;bt 
improvement,  and  in  10  per  eeiit.  there  was  nc»  im|»r<»vement  what- 
ever; 7.5  per  cent.  aucciim!je<l,  and  in  the  remainder  the  result  was 
unknown.  These  eases  wert^  not  subdivided  into  genuine  and  second- 
ary Graves'  disease.  Iji  genuine  eases  the  nnndter  of  reeoveries  is 
abtnit  »K;  per  ei'nt,,  while  the  |M"reentage  of  impnived  eases  and  the 
jMjreentage  of  tleatbs  is  somewhat  larger  than  in  the  general  statistics. 
Those  cases  are  included  among  the  euros  in  which  a  slight  degree  of 
exophtbabnos  remained,  although  the  subjeetive  nervous  symptoms 
disappeared  almost  completely  and  the  tachynii'^lia  and  tremor  wei*e 
absent.  The  ^:ubjcct)ve  signs  attcl  exiipbtbalmns  di>a[vjH;'ar  ver)'  slowly 
if  they  have  jK'ri^ist^Hl  for  any  h-ngtli  ol' lime.  Fifty  eases  oi"  cures  last- 
ing from  two  to  ten  years  have  been  reported  in  literature.  It  must, 
however,  be  mentioned  that  in  rare  easts  rerurreiices  IiavelK^n  observefl, 
usually  associatwl  with  incn-a^^e  in  the  size  of  the  remaining  portion  of 
the  thyroid  gland.      (Riedrb) 

The  sympiitlietic  has  bwn  attacked,  espii-ially  by  Jaboulay  and 
Jonnesco,  based  njion  the  theoretic  reasoning  of  Aliadie.  Abadie 
assumes  tliat  the  vasomotor  fibres  of  the  lailbar  sympathetic  (intre  are 
irritatcM:!,  Exophtbalmf>s^  struma,  and  taeliycaixlia  are  snpposerl  to  be 
due  to  ililatation  of  the  vessels,  whereas  the  exco^s  of  secreti(m  of  the 
thyroid  glaml  is  explaitied  liy  liypenemia  of  the  orgjin.  This  theory 
di>es  not  seem  to  correspond  to  anatomical  antl  clinical  observations, 
and  even  rontradicts  the  results  of  o|H^nition  nj>on  the  sympatln  tic 
nerve.  Jaboulay  divides  the  cen^ieal  symjiathLtie  between  the  first 
and  second  gjinglion  ami  tums  unt  the  ends.  Jonnesco  has  of  late 
resected  the  sympithetie,  iKM-ause  sinipb'  ilivision  has  been  productive 
of  only  temporary  improvement  of  exophthalmos.  lie  resects  as  a  rule 
the  third  eervii.'jd  gangliun.  Acctu*<ling  to  the  stati'tiieiit  of  other 
authors  who  have  bad  fjppr>rtunities  to  test  this  method,  the  operation 
is  extremely  diflienlt.  The  results  of  this  ojieration  seem  to  be  far 
less  favorable  than  the  results  of  opcrattons  U|»on  the  thyroid  gland, 
althougli  too  fi'w  eases  have  been  reporttd  to  allow  *4'  an  absolute 
statement.  The  only  symptom  that  seems  to  l)e  iJlvor;d^ly  influem-i'd 
constantly  is  tlie  exophthalmos.     Tremor  and  tachycardia  pw^rsist  in 
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CHAPTER    IX. 

DISEASES  OF   THE  THYMUS. 

The  physiolffsrical  significant  unci  [uulmlnjry  of  tho  tliymus  are 
unknown,  ntu\  thv  gland  rtircly  Ixt'onicri  of  clinical  intt-nvst.  Embryo- 
logk^  irivestigatiiins  and  animal  exjxTinu*uts,  altlifniti;h  valuable  in 
determining  the  funetinii  of  other  glands  witlmnt  ilnets,  have  been 
negative  in  tlie  ease  nf  the  thymus.  The  iinmlK^r  of  eiises  in  wlvieh  it 
haa  entered  into  elinieal  diagnosis  and  ha-s  bi^en  the  object  of  ]>atlif>- 
logicsil  investig:ititm  are  few.  It  is  not  pt»ssible  to  consider  the 
[nithology  of  diseases  of  the  thymus  gland  from  a  surgiesil  stsmdjMiint 
bec]siuse  so  little  is  known  of  the  fiinetions  of  the  organ.  It  was 
formerly  l>e]ieved  tlkat  the  thymus  jiersisted  (tnly  during  fo'tal  life  and 
the  first  years  after  l>irth,  and  that  it  gradually  disiipi>eared  and  was 
replaeeii  l>y  fjitty  tissue.  The  feet  that  j>athologieiil  eifuditions  of  the 
organ  weiT.  observed  only  in  the  earliest  years  of  life  seems  to  be  io 
harmony  with  this  view.  Waldeyer  and  Siippey  denionstmtcHl  that 
there  is  always  present  in  the  anterior  me<liastinuni  an  organ  about  the 
size  of  the  thymua  in  the  newlK>ni  infant,  called  the  retrosternal  or 
thymic  fatty  IkkIv,  which  contains  more  or  less  gland  parenehyma. 
This  explains  how  a  thymus  gland  of  normal  structure  is  found  in 
some  adults.  It  presents  as  a  tirm  mass  lx4wei'n  tiie  innominate 
artery  and  the  left  common  carotid,  and  reaches  froni  the  iiericardium 
nearly  up  to  the  thyroid. 

HYPEBPLASIA  OF  THE  THYMUS. 

This  condition  h  of  the  greatest  clinical  interest  because  it  seems 
to  be  connect(Hl  etiologically  with  thymus  death  ami  astlmiathymieura. 
The  diagnosis  has  in  nearly  all  cashes  reportwl  btvn  made  alter  death. 
The  i«itients  were  usually  children  that  diwl  seemingly  of  sudden  suffo- 
catiitn,  altlvough  a]iparent!y  in  |)erfeet  hwdth.  Usually  no  accurate 
clinictd  examinatirtn  has  been  made.  In  rare  cases  the  courst^  of  the 
disease  was  not  so  precipitate  and  ehnniic  dyspnoea  had  been  produced 
by  enlargement  of  tiie  gland.  The  tlisease  in  these  eases  has  been 
reix'at^nlly  recognized,  and  S  eases  have  been  successful ly  (jperated 
nj>f»n.  Just  what  the  relation  of  hvpeqilasia  is  to  these  sudden  fatal 
cases  has  not  been  cxpIaintHl,  It  seems  probable  that  comin*essiou  of 
the  traehea  is  res piin slide,  bci'anse  tlie  thymus  l>econies  janmR^I  in  the 
upjHT  margin  t>f  the  thorax  on  bending  the  head  back  and  tlien  closes 
the  trachea  by  pressing  u\M>n  it.  Weigert  and  Beneke  have  demon- 
strated evide[ice  ftf  pressure.  In  <»ther  cimes  pressure  on  the  pul- 
monary arteries   is   supjx>sed  to   have  led  to  cedema  of  the  lungs,  or 
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pressure  upon  {he  iitTves  may  have  jircKhnx-tl  ivflex  sjmsm  of  the 
gii)ttis.  TIk'si'  vit^ws  as.siniR'  that  hyiitTpla^ia  i.-*  the*  (hrt'ct  «iu.se  of 
dfath,  but  Faltaitf  has  shown  that  usually  there  cati  bv  no  |mrely 
niechanit^nl  pivssnrt^-t^flW't,  ami  that  riilarj^'ineut  of  the  thymus  is  only 
part  of'  a  t'tiiiiral  pictiiiv  in  nhioh  thtTo  is  general  lymphatic  byjier- 
pla,-ia.  Usually  there  art-  r'amtitl  rltaugos  assuoiatwl  with  this  comli- 
tioo  (>mall  luu'ta).  Paltaut"  clairns  that  the  causi'  of  tkiith  is  some 
abnormal  lyniphoehlorotic  condition  that  may  be  ftillowed  by  smldeii 
cessation  of  llie  heart  aetiou,  due  to  damage  of  the  iiitraejutlial 
centres,  Tliis  pti-uliarity,  wh[<*h  in  cliildi-en  is  fretjuently  associated 
Mith  riekets  or  scrofula,  an*!  in  adtdts  with  (fraves*  disease  or  acro- 
incL^aly,  mny  be  re<.'ogriiz<Hi  hy  the  setJeutary  habits  of  the  |»atients, 
swelling  nl"  the  lyni|)li-^hinds  or  of  the  lymphoid  tissue  in  tlie  phiu'ynx, 
and  soiiK'titnes  by  incrcaseil  duhicss  in  the  region  of  the  thynuis.  In 
rare  east-s  tin-  gland  may  hi'<'unu'  intermittently  visible  at  tlie  sternal 
n<iteh  with  for<'e<l  respinition.  v.  Kuuih-at  aseril>es  n  number  of  fatal 
eiises  under  a Ui.es thesia  to  this  so-etdb-fl  status  lymphaticns,  whieli  other- 
wise would  have  been  attributtni  t«  itli<)syuenisy  to  genend  antesthetics. 
On  the  other  hand^  it  is  indisputable  that  the  cidar^nl  lliymns  may 
press  to  a  certain  extent  upon  the  trachea  and  llie  iutr.jthoracic  nerve- 
trunk,  Thi^  condition  is  found  duriuo;  the  early  yesirs  of  life  in  cttses 
i>f  cfirouic  dysputea  with  distinct  enhirtrement  of  the  thymus,  while 
the  luntrs  show  no  evidence  of  tliscase,  anil  where  marked  symptoms 
of  stenf>sis  of  tUc  trsichea  or  a  larire  bronchi  exist,  llu'  symptoms 
are  not  esiiecially  iriHuence*!  by  tracheotomy  bce:mse  the  olistrnetiun  is 
within  the  chest  When  the  diagnosis  lias  been  estnljlishetl,  the  only 
mcflutd  of  tiTatnient  consists  in  reniovintr  the  cause  in  the  anterior 
mediastinum,  as  recommended  by  Rehn  and  Kr>nit:.  The  thymus  is 
expii.Mij  and  dislocatnl  (eetropexy)  or  the  exi-e-^s  of  gland  is  rem<jved 
l>etween  ligatures.  (KTMng.)  Two  children  treated  in  this  way  rceoveretl ; 
Rehn's  case,  two  and  one-half  years  of  age,  rei^overeil,  although  the 
operation  was  coinplii^atiHl  by  preliminary  tracheotomy  ;  Konig's  case 
nine  weeks  old,  recovered  from  resection  of  the  greater  jjortion  of  the 
gland  without  the  development  ()f  symjvtonis  subsetpiently.  Purrucker 
removcti  the  thymus  successfully  in  a  third  cjise. 


TUMORS  or  THE  THYMUS. 

By  reason  of  their  s<'at  and  the  dJfticnlties  of  diagnosis  tumors  of 
the  thynnts  are  rarely  the  8ul»je<'t  of  stirgicid  interference.  Sarcomata 
are  most  common^  and  appejir  as  nodular  tuna>rs  in  the  anterior  medi- 
astinum. In  all  probability  a  diagnosis  has  never  bcvn  made  during 
lil'e,  Ikv^uisc  any  swelling  is  sup|»osed  to  be  a  lymphatic  glandular 
tumor.  Tumors  of  the  thymus  developing  in  the  course  of  malignant 
lymphoma  are  in  some  way  rehited  to  these  primary  growths.  Fischer 
repirts  the  ease  of  a  boy  five  years  i>f  iige  in  wlionn  tracheotomy  failed 
to  relieve  dys|Hicea,  and  who  died  of  as|>hyxia.  The  lentative  diag- 
nosis was  malignant   lymphoma.     The  autopsy  showed  typical  pseudo- 
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leukaemia  and  a  tumor  of  the  thymus  causing  stenosis  of  the  trachea. 
French  authors  report  carcinomata  of  the  thymus  in  adults  that  pro- 
duced symptoms  of  retrosternal  tumors  and  became  visible  at  the 
sternal  notch. 

A  congenital  change  of  the  thymus  known  as  Dul)ois'  abscess  is  of 
interest.  In  children  with  congenital  syphilis  Dubois  found  cavities, 
containing  a  creamy,  purulent  fluid.  Investigation  showetl  that  in  a 
number  of  ctises  these  were  broken-down  gummata,  but  that  in  the 
majority  of  the  cases  the  cavities  were  not  absc^esses,  and  that  they 
developed  as  cysts  by  concentric  overgrowth  of  epithelial  elements.  No 
connection  between  these  tumors  and  congenital  syphilis  could  be 
made  out. 
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CHAPTER    X. 

INJURIES  OF  THE  THORAX. 

CONTUSIONS  OF  THE  CHEST. 

Etiology. — ^By  contusion  i.s  meant  :m  itijurv  producpd  by  a  Ulniit 
force.  Tho  aiuoiiiit  ol'  w>oiprcs^ir>ii  is  8o  ^reat  as  t<»  produce  niarkwl 
changes  in  the  int-ernal  org-ans  witliout  atlcctiiitf  th<*  wall  of  tfic  chc.st 
ttt  any  great  extent.  Ignomnoe  of  this  frequently  ha.s  been  the  caiiae 
of  underrating  the  imjiortance  of  such  injury.  According  to  Pirogoif, 
the  severity  of  these  lesions  i.s  eijual  to  that  of  perforating  wounils. 
The  injury  is*  usually  .-^iKhlcn  and  uucxpecttHJ,  and  diifcrs  from  injuries 
which  are  inflicteil  more  slowly.  The  hitter  are  niueh  lc8.s  si^vere 
because  the  lungs  a<lapt  tliemsclves  t<>  the  limitation  of  spaw.  It  is 
well  known  tliat  the  ensilbrni  eartihige  of  the  sternum  may  he  pressetl 
backward  almost  to  the  vertebral  column  without  |)nxhieing  injiTry. 
The  causes  u(  contusion  of  the  chest  are  usually  violent  pn*ssnre,  sucli 
as  falling  from  a  height,  or  being  janimtnl  between  bodies,  etc. 

The  injiu'ies  of  the  intmthoraeic  organ.s  may  \k'  numemns,  and 
affect  the  lungs,  the  heai-t,  tho  large  vessels,  the  trachea,  or  tlic  dia- 
phnigiu.  Sometimes  the  liver,  sjileen^  kidneys,  ami  intestines  are  sec- 
ondarily affet^ted.  The  hmg  an<l  |)leura  are  nio,st  fivqnently  involved. 
Gosselin  has  demonstrate<l  that  the  hmg  and  plcuni  are  injured  to  a 
greater  extent  when  the  force  h  sudderdy  and  nnexpeiitedly  ap[)lied,  so 
that  the  air  does  nut  have  sufficient  lime  to  e.scixi)e.  This  takes  place 
especially  when  there  is  sudden  closure  of  the  glottis.  If  ttie  chest  of 
a  corpse  i.s  suddenly  compressinl^  the  lungs  simply  collap.'^e  ;  but  if  one 
of  the  bronchi  he  previously  closed,  the  lung-tissue  will  be  torn. 
Injuries  of  the  heart  may  be  due  to  simple  eompn^ssion,  although 
the  effect  of  concussion  will  Ijc  of  Importance  here,  just  as  in  the  i-itse 
of  the  lai"ge  vessels,  of  the  cesriphagus,  and  of  other  orgjins.  Any 
pathological  change  that  may  lie  present,  which  is  not  uncomnutnty 
the  case  in  the  h«irt,  will  have  certain  influence. 

Dlajjpiosis. — The  clinical  signs  may  l>e  complex,  eorn?spondiug  tu 
the  degree  of  deatruetion.     Slight  injuries  as  a  rule  produce  no  clinical 
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signs.  I^oeration  of  liing-tissiie,  however,  may  jrive  rise  to  grave  symp- 
toms. Aside  from  eoneurfsion  of  the  chest,  which  is  usually  associated 
with  contusioiLs,  hemorrhage  into  the  jileura,  esixxjially  when  bilateral, 
pnKlnoes  threatening  sym])toms.  Bloo<ly  froth  at  the  mouth  anil 
markcil  cyanosis  and  dyajmopa  are  usually  present.  In  many  ca>es 
symptoms  of  aniemia,  such  as  jwllor,  lowered  surface  temperature,  and 
tremor,  an>  most  mark(><],  and  mdicate  damage  to  some  important  oigan 
and  internal  hemorrhage. 

Pneumothorax  may  develop  as  the  result  of  injury  to  a  large 
bronchus,  and  may  be  associated  with  hscmothorax.  Rupture  of  the 
trachea  and  large  vcs>els  of  the  neck  or  heart  results  latally  as  a 
rule  within  a  short  time.  SimultaniHHis  injun*^  to  alxlominal  organs 
may  complicate  the  clinicfal  ])icture  to  such  a  de^j:ree  that  an  accurate 
diagn(»sis  is  almost  imix)ssil)lc.  Sometimes  the  symptoms  referable  to 
injuries  of  the  thoracic  orgmis  seem  insignificant  com]iared  M'ith  those 
due  to  involvement  of  the  abdominal  viscera. 

Whenever  there  is  rupture  of  the  diaphragm  the  contents  of  the 
alxlomen  may  Ikj  displaced  into  the  thoracic  cavity.  Strange  to  say, 
this  condition  may  frequently  be  productive  of  scarcely  any  symptoms. 
For  this  reason  injuries  of  this  sort  are  frequently  overlooked.  The 
author  had  a  j)atient  imder  his  care  in  mIioui  the  stomach,  a  portion  of 
the  colon,  and  the  liver  were  dislcx-ated.  The  diagnosis  was  made 
at  autojisy  many  years  after  the  injury.  It  is  important  to  recognise 
these  anomalies  l)ccanse  the  organs  may  be  injured  in  any  attempt  at 
exj)lorator}'  puncture. 

Emphysema  of  the  sul)cutaneou8  tissue  has  been  observed  after  con- 
tusi(ms  of  the  chest  without  demonstrable  fracture  of  the  ribs  or  per- 
foration of  the  i>lcnra.  It  must,  however,  be  taken  into  oondderation 
that  these  fractures  may  have  been  overhK)ked,  because  otherwise  it 
would  be  diAicuIt  to  ex]>lain  this  condition.  Ewald  and  Kobert  have 
demonstrattnl  air  in  all  portions  of  the  bodies  of  animals  subjected  to 
continual  artificial  respiration,  although  the  degree*  of  pressure  used 
was  not  ^H'at.  Tliey  assume,  contrary  to  the  general  view,  that  the 
I)leura  is  not  an  air-tight  com|>iirtment.  f^mphysema  of  the  medias- 
tinum is  most  dangerous  bix»anse  it  may  n*sult  in  severe  disturbances 
of  n'spiration  and  circulation. 

llernin  (»f  the  luiiirs  has  Ixh'U  ohs(Tvc<l  without  fracture  of  the  ribs. 
This  condition  may  he  simply  secondary  to  violent  attacks  of  coughing. 
HertzlHTir  reports  several  such  cases,  ami  Wightmann  has  also  rejn»rte<l 
a  ease  in  a  trum|M't<'r  who  develo]><'<l  a  tumor  in  the  back  to  the  left  of 
the  sev(Mitli  an<l  eiL'^hth  >pinous  pn>cesses.  On  incision  this  was  found 
to  he  a  pie<'e  <»f'  lnnir-ti>-iie. 

If  the  patient  survives  the  first  sluwk,  a  scries  of  secf»n<lary 
svmptoins  may  dev<lop  that  are  often  severe.  Aside  from  pneumo- 
tiionix,  which  usually  disippeurs  quickly,  although  it  may  remain  for 
Minir  time  and  rxcrt  pres>Mre,  the  etVnsion  of  bl<MKl  into  the  pleura  may 
re-iili  in  >(((mdarv  eoin]»li<*ati(ms.  There  is  almost  always  pain,  aside 
from  the  int<'rl'erenec  with  breathing.     An  exudate  develops  only  in 
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iudividual  en-scs,  and  eiupycmii  witli  high  fever  is  infrpqiient.  Tlie 
oukMjuie  nf  the  cuuditinii  c«aiuot  be  furetold  hyiuiuse  rt€(JVt;ry  lias  taktiu 
place  with  exteusive  iujurv  to  the  liiiigri  and  Hevere  initiul  s^yiiiptoins. 
Koiii^  fiiijihasizt':^  the  iK^iiigu  chunicttT  **{'  th^'Sf  .»iubt:iitane<)US  injuries 
in  cunipaiisoii  with  i*uiu|nmiid  lesions.  Ha'in(>|»ty.sixS,  which  is  usually 
present  in  iujurie.^  ai'  the  hiug-tis.«<iir,  may  be  absent^  and  manifest 
itself  later  a.s  a  rusty  sputuui. 

Litteu  ealled  atteutityn  to  the  su-e-alJed  euiitusion  pneumonia,  whieh 
has  also  been  repH-ted  by  BiUroth  an<l  \Vahl.  The  elinieal  signs  are 
similar  to  those  of  genuine  ptu-uiunnia,  idthon^h  the  course  is  mueh 
mihler.  There  ai*e  severe  cases,  and  one  of  the  author's  [latients  sue- 
«unib(il  to  a  bilateral  pneumonia  of  this  sort.  Deniuth  lielieves  that 
coiitusicjfi  pneumonia  is  never  eroiij>ous  beetiuse  the  most  impoi'tiiut 
signs,  sucti  as  initial  ehill,  high  tem[>eniture,  prostration,  perspiration, 
albumin  in  the  urine,  enlargement  of  tbe  spleen,  herpes,  and  sudden 
fall  of  t-empemture,  are  never  present.  Demtith  cousidem  that  these 
cases  of  pneumonia  are  inflammatory  infiltrations,  lobar  blood-infiltra- 
tions, and  tliat  the  fever  is  due  to  absorjttioii  of  tlie  produets  ctf 
dee(  mi  position  ami  of  bloiKl.  The  inflammatory  condition  present  in  the 
infiltrated  regions,  according  to  the  autiior's  view,  is  best  explained  liy 
infection  by  bacteria.  Tlie  fever  is  usually  liigher  than  in  so-callrtl 
ferment  absorption,  eoutiiuies  lougerj  and  some  patients  suceumb 
rapidly,  Pni'UuuH-oeci  liave  Ijeen  found  ]>resent  in  large*  numl»er<. 
H.  Gross  ftiund  dijjliveoeei.  Sjme  of  the  ctLses  are  ceiiaiidy  croupous 
pneumonia.  It  may  l>e  possible  that  infection  is  already  present  as 
emphasized  by  Demutli  ;  although  it  ean  Ije  assumed  witli  ecpial  reason 
that  the  change^  in  the  lung  produred  by  the  coutiisionj  es[>eeially  the 
extravasation  ni'^  blimd,  favor  the  4leveloi>meut  (»f  rrou|tous  pneumonia 
just  as  slight  tmuma  tuay  favor  acute  osteomyelitis.  Dumstrey  cLiims 
that  injuries  to  the  lung  or  to  the  alveolar  epithelium  furnish  the  ioniJi 
minoriji  riHistvHtnT'  tor  tile  di[>lofMeci.  These  bacteria  require  aliout  four 
to  twelve  hours  to  develop,  so  that  the  term  contusion  pneumonia  inin 
only  be  applied  when  the  initial  chill  takes  plaw  in  the  first  {i^w  days 
after  injury. 

Tuberculosis  has  hern  observed  to  flevelop,  or  existing  tuberculosis 
to  incivase  secttuilarily. 

Perth's  observati*>ns  exphiiu  the  lobar  bloorl  infiltration.  This 
author  has  observed  i^xtensive  extravasation  of  bh^od  in  the  neck  and 
head  secondary  to  compression  of  the  thorax  without  these  regions 
being  directly  affected.  Marked  hemorrliages  in  die  orbit  and  con- 
junctiva on  botli  sides  have  lieen  observeiK  The  fu<'e  iH'cmuc  cyanotic 
and  the  power  ivf  vision  was  tenijionirily  lost.  These  symjitoms  dis- 
apiR'arcMJ  rapidly,  although  the  sclera  remnined  discolored  ior  five  f>r 
six  weeks.  Perth  claims  that  these  conditions  are  due  to  transmission 
of  pressure  to  the  veins  of*  the  head  and  neck,  btvause  there  an'  no 
valves  in  this  n^gimi,  Hrauii,  Vogt,  and  lliiter  have  made  similar 
observations  after  coniiu'cssion  of  the  abdi>men.  It  is  pr<)bable  that 
the  abdomen  was  aU'eeli^il  in  the  case  tlescribed  by  Perthes, 
VnL.  II.    -21 
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Suf^ir  and  all>»rtiiii  are  fn^fpu'titly  fimiul  in  tiie  urine  lifter  severe 
coutiiHtoiis.  Panisc'iiiidalu  Inis  culled  attention  to  the  I'aet  that  the 
bkKxi-sernm  of  auiniak  thnt  had  lieen  subjected  tct  seveix*  injuries  of 
the  ebest  and  alKhmien  bus  marked  tuxir  pnipertifrf.  Iflar^e  dnses  of 
this  >erurii  were  injertt'd  into  aiiiniuls  «il'  the  same  sjuries,  tbey  tlied 
ininitiliati'ly ;  uiu'n  stnalltT  dusi-s  were  nsed,  they  sueeiimlxHl  after 
8urae  time.  The  bluod  appeared  to  have  a  dinninshwl  jKJwer  of  fKxida- 
tion  rind  diinjtjbhed  alkalitiity,  with  inereasetl  |iower  of  cuagulatifin. 
The  nrotoxie  eoefHeJeiit  iif  the  urine  was  ineimsed. 

ReiTielMith's  investigiiiiurij^  seem  to  imliatte  that  the  sudden  disten- 
tion "vf  the  vesseU  of  the  pulnionar}"  fimilation  limits  the  amomit  of 
blLM>il  entering  the  h-ft  ventricle  with  wecMindary  lowering'-  of  tlie  bloml- 
pressure.  Thirf  hypothesis  efirresponds  to  Li^-htbeini's  investigations, 
wlio  was  able  to  elnsc  the  grcsiter  part  *>\*  ihu  jmlnionary  circuhition 
without  prtHhtciug  dimmutiftn  of  |iressure  in  the  carotids  or  in  the 
veins,  which  would  only  be  |w>ssii)le  witli  ntarkctl  dilatation  of  the 
I>iihui>nary  capillary  system.  Gronstatl  observed  oeelusion  of  bc»th 
ieraorai  vessels  and  jaT'ii^'K^^'"^^  after  contusions  of  the  ehest  in  a  girl 
fiturtcen  years  td"  age. 

Prognosis.— The  j>rognof^is  of  contusions  of  tlie  chest  with  injuries 
of  viscera  is  always  serious.  Many  of  the  pitients  die  immediately  ; 
others  suecujnb  later  ;  and  <mly  a  stnall  ]iereentiigc  recover  completely. 
There  is  usually  a  certain  amount  of  damama*  tn  various  organs. 

Treatment, — The  treatment  of  ctjntusi()ns  of  the  ehest  tle|!eiids  iijton 
the  symptoms  which  prLMlnminate.  Absolute  rest  in  beti  and  a  liori- 
zontai  pf>sition  are  imperative.  Tee  may  be  apjdieil  to  the  chest-wall. 
Whenever  there  is  marked  dy spno'a  subcutaneous  injections  of  mor- 
phine mav  give  reliel'.  lufusitms  of  salt  sokitinn  may  }>e  necessary 
with  marked  aua'mia.  It  does  not  seem  probable  that  administnition 
of  ergot  can  be  beuelieial.  Whenever  there  are  marked  ^igns  of  press- 
ure, especially  with  displaccmf^nt  of  the  heart,  the  blood  should  be 
aspirateil,  althougli  care  should  be  taken  not  to  do  this  too  early.  This 
treatment  has  been  followed  by  good  residts  in  sonu^  ]xiticnts,  whereas 
in  others  it  did  not  avert  the  fatal  result.  It  slmuld  n(*t  Ix^  over- 
looke<l  tlnit  the  results  are  sometimes  favonilde  even  witliout  oju'ra- 
tive  interferenc^Cj  in  s(>ite  of  marki'd  and  pr'olonged  diiliculty  with 
respinitiou.  In  these  cases  the  breathing  may  be  su  nijiid  and  sn|ier- 
ficEal  that  it  dm:'s  not  seem  possible  that  a  favtirable  terniinatitm  can 
ensue. 

When  the  hemorrhage  is  from  some  unknown  stairw  a  surgeon 
will  hesitate  to  o[>erate  for  the  purpose  of  checking  the  bleeding. 
Sehnh  reeonimcnds  ptim  tare  of  the  chest -wall  in  eases  of  tense  pneu- 
mothorax. Curling  and  Konig  also  advocate  this  procedure.  Sec- 
ondary ettnditiims,  such  as  pleural  exinlatcs  or  abscesses  of  the  lung, 
should  be  ivnittved  as  tiirly  as  possilde  hy  aspiration  or  ineision. 
Hiematfpma  of  the  chest-wall,  flue  to  contusing  force,  are  uncommon^ 
heeause  of  the  auatomi<'al  conditions.  As  a  ride*  these  injuries  are  in- 
significant, although  extensive  extravasation  of  blood   has  been   ob- 


servefl.  (Zwicke.)  As  a  rule  tlio  effusctl  bloixl  dis^ij) [Krai's  quickly 
aiiil  dcnuiiids  no  spt^cial  attcutiau.  C'oinpressioii  and  massage  lavor 
absorptiou. 

CONCUSSION  OF  THE  CHEST. 

EtioloCT'* — 111  cx)unterdLstiiictitm  to  contusions  of  Uie  ebest,  concus- 
sion is  the  result  uf  s<jnit'  blunt  t\m-e  acting  ou  tlie  ch^'.-t-wall  without 
prrRlueing  nuit-h  if  any  cliaujirt'  iu  the  thorax  itsi'lt",  iiur  iu  the  ls»h- 
taiucd  viiscera.  In  the  nirtjority  of  cases  the  iiidividiud  has  no  general 
symptoms  whatever,  while  in  uther  cases  charaet*'ri^tic  clinical  syni|>- 
toms  develop.  Siuic  patients  cfi^Uap.'^  with  dee[)  iuspinitinn  after  an 
injury  and  l>econit>  pule  jiikI  have  lt>wering  of  surface  tenii>eratnre. 
The  sternum  is  tisually  the  sejit  of  injuiy.  The  pulse  is  scarcely  appre- 
ciable, very  slow^  and  intermittent  Respimtioii  is  supcrticial,  hurried, 
ami  irregular.  Many  of  the  patients  rt»cr>ver  immediately,  others  slowly, 
and  a  it^^v  never  retrain  eunsciutisnessj  but  succurnl)  imtiKHliatcly  to  the 
injury.     A  slight  and  a  sevrw;  ty]H>  may  he  therefore  clistinguished. 

Climcal  observations  are  few.  N^latou  was  first  to  publish  a  case 
bearing  on  tins  subject.  A  p^irter  fell  ui>on  the  anterior  surface  (»f  the 
chest  and  died  immwHately  ;  the  autojisy  showed  slight  4*ontusious  of 
the  cbest-walh  but  no  markwl  injury  of  tlie  internal  itrgsins.  Reubold 
autopsied  an  old  man  wh(t  died  iimnciliately  atler  a  short,  sharp  blow 
up<in  the  anterior  purtinn  of  the  chest,  and  cindd  find  nothing  to  ex- 
plain the  fatal  result,  Tlie  slrglit  extra vasjitions  in  the  pia  do  not 
seem  HulKcient  explanation.  All  rases  have  not  been  examinctl  as 
carefully  as  the  aI>ove,  an<l  cnutiou  shoidd  he  exerciswl  in  fbrining  an 
opinion.  In  souie  eases  it  has  been  thought  that  there  was  coneuKsion 
of  the  chest,  whereas  autopsy  shovred  seviTc  injuries  to  tlie  internal 
organs.  One  of  tlie  authors  j^atients  rw^^ivtnt  a  sharj)  blow  upon  the 
sternum  from  the  pole  of  a  team.  lie  collap.seil  iimnediutely  ami  was 
put  to  bed.  After  some  tiuic  he  bt^'amc  eonscious,  and  in  two  tlays 
resumed  work.  C'aivfnl  and  repeated  examination  of  tlie  chest  was 
always  uegiitiv^e.  The  enntnsed  area  was  slightly  painful,  and  be 
exi>ectoniti^  a  slight  aniomit  of  blood-tingetl  sjtutum  oticc  4ir  twice. 
These  luses  are  prob:dily  all  contusions  ol'  the  chest,  and  in  all  proba- 
bility the  ciLses  wdiiiih  die  iunnediately  after  injury  and  in  which  the 
autopsy  show^s  fracture  of  the  sternum  but  do  other  injuiy,  belong  to 
this  group.  Fracture  of  the  sternum  alone  is  not  sufficient  to  produce 
dciith.  MtK)la  came  to  the  conclusion,  as  the  result  of  experinients, 
that  concussion  of  the  chest  was  due  to  irritation  of  the  vagus  and 
paralysis  of  the  sympatlietie. 

The  author'.s  experinients  with  rahbtt^  showed  that  blow^s  u|x>u  the 
chest  were  folbAveil  by  lowering  of  the  blofxl -pressure  iu  flie  carotids, 
just  as  is  sw-u  on  applying  the  intermittent  current  to  the  j>eriptu^ral 
portion  of  the  vagus.  Direct  pressure  upon  the  iK'jut  can  probibly 
be  excluded  in  the  experiments.  The  resulting  disturbance  in  the  cir- 
culation of  the  brain  caused  the  resp!i"ati<ju  to  bwrmu*  slower  and 
deeper.       AfU^r  division   uf  the  cervical  sympathetic  the  respiration 
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bt*caiue  rapid  and  shorter.  Cuii^idtTiiig  the  saircitv  of  dinical  i>bMjrva- 
tioiis  and  autujxsy  R'|Hirts^  it  i^  not  Ut  \>e  woiiderwl  thiit  many  i^urgf^ona 
regnrd  tht*  tatal  ivsults  in  these  causes  dut*  to  k'sious  of  the  visceni  of 
tJje  tliorax  and  ahdunien  or  diu'  to  ?hock. 

SymptomB. ^Concussion  of  tlit-  rhest  presi'tit-s  various  isymptoms, 
chiei*  of  which  is  lowering  id*  the  bloml-pressure,  which  in  all  j»roba- 
bility  is  dne  in  direc  t  iiTitation  t>f  the  intrathoraeic  vaj^ns.  The  heart, 
\vliieh  is  near  the  aat<'rior  wall  of  the  elicNt,  may  he  shaken  and  the 
fibres  of  the  va^n>  iJirLH-tly  irritated,  whieli  would  explain  the  lower- 
ing of  presr^ure  alter  division  of  the  nerve.  Hie  heiirt  ntay  stop  iu 
diastole  following  u  wburj>  blow.  Pn:)k>iigcd  lowering  of  the  blood- 
pressure  is  supported  to  be  dne  chiefly  U*  tlie  actiou  of  the  eanliac 
depressors  and  otht  r  do|)ri'>.sor  nerves  iu  tlie  ailrc'ted  area,  as  \^ell  as 
the  sympathetic.  Cerebral  aniemJa  may  ]>e  sewindary  to  uvertilling 
of  the  aljdoniinal  vcsse-ls.  Goltz^s  experiments  demonstraletl  tliis 
reflex  action  after  blmvs  upon  the  abdoniiual  viscera.  This  tyiK?  of 
ameiniu  may  Ijc  a  very  dangerous  symptfint.  Si-vere  symptoms  and 
the  fattd  cuses  following  a  blow  n]MUi  the  chest,  esjiecially  upon  the 
anteri«ir  surface,  in  the  absence  of  nmrkt^J  injuries  to  the  viscera,  are 
explained  by  distnrlianccs  of  the  circulation  and  of  the  central  nervous 
system,  prfidueed  by  cessation  i)f  the  heart  action  secondary  to  intra- 
tliorade  irritatiiHi  of  the  vagus,  with  subsequent  prolonged  diminutloQ 
uf  the  tonus  in  the  jierij*hend  vessels. 

Diagnosis. — It  is  not  always  easy  at  first  to  make  a  differential 
diagnor^is  between  concussion  of  the  (*hest  and  contusion  of  the  chest. 
The  symptoms  snbseipiejitly  developing,  espi'cially  ha.Mnoptysis,  will 
enable  a  more  aecur;ite  diagTUJsis. 

FTog&osis. — The  |)rognosis  of  concussion  of  tlie  clicst  is  generally 
fav^orablc.  The  symptoms  disappear  as  a  rule  quieklvj  although  when 
there  are  injuries  of  the  organs  the  signs  may  persist*  In  some  cases 
concussion  fif  tlie  chest,  without  c<im]>lications,  may  be  ibllowed  by 
immediate  denlh. 

Treatment. — The  chief  point  in  t!ie  treatment  is  to  ]mt  the  patient 
at  once  into  a  horizontal  ]>osition.  Artificial  respiration,  providc^l  the 
condition  of  the  <'hest-wall  jtennit,  and  subcutaneous  injections  of  ether 
will  be  of  scrviw.  Rest  and  a  pn)per  position,  howevi-r,  are  more  im- 
portant. AntotnmsfurtioTi — /,  f,^  elevation  of  the  extretntties — is  to  he 
recoramendefl.  Stimulants  are  more  apt  to  do  harm  at  first,  but  may 
be  of  value  later. 


NON-PERFORATINQ   INJITEIES  OF  THE  CHEST. 

Bnrm  of  the  chest  and  back  an'  com|>arativcly  rare,  but  when 
present  they  may  be  extensive.  They  an*  observwl  chiefly  in  children, 
who  spfll  hot  fluids  over  themselves.  Ext<'usivc  and  <lee]i  tnirns  of 
the  back  are  seen  often  in  the  insane  who  lean  against  hot  stoves. 
Slight  cases  heal  as  a  rule  without  complicatiim,  while  severe  injuries 
may    affect    the    plenni.      Serous   and   punilent   exudates  have   been 


reportt'd.      Tlie  author  upplIcK  a  tliick   ziru-  nr  Ixiric.  ac'id  ointment 

<irt'.ssii]g,  wliiclj  iinittTiall y  aids  in  alleviulinti;  tin?  [niiii.  When  tJie  burns 
are  more  sniH-rtirisil  tlmii  iJcrp,  anti.>^('[>tirs  slmiihl  l>e  ushL  Morphine 
may  be  nwesMury  im  account  of*  the  inteii;**?  [»ain.  Shiugbs  .shoiihi  not 
be  forcibly  removed.  Thiersch  grafting  (shtnihl  l>e  done  when  there 
are  extenj*ive  grannlatJng  surfaees.  In  many  <3uses,  however,  this 
method  is  not  siieoessfyl*  and  it  beeonus  iiLves^ary  t»>  niiiki^  n.se  of  large 
flap^  from  the  ^urronn^lings  ur  tnuisplunt  skin-Hjips  ihmi  the  arm. 
As[tinition  may  Ijc  neeeMsnry  on  account  tif  Herondarv  aeeinnuhition  of 
lluid  in  the  ehoKt.  Oolhipse  shnnki  be  eomljateil  with  autotransfnsion, 
as  reeommendLtl  by  IStumenburg,  or  normal  sidt  solution  should  be 
infused. 

Fi(^,  125. 


Extensive' burn  of  trunk.     Recovery,    f Front 


Stab-  and  infi^t'd  icottruh  <tf  the  chest-wall  are  as  a  rule  insignificant. 
Bleeding  i.s  usually  slight,  |>rovided  the  internal  mammary  or  inter- 
costal arter>^  has  not  been  ttTJnnHl.  Extensive  suppunition  and  er^^^ipela.*^ 
may  follow  infection  of  the  wound,  and  are  feared  on  aeeonnt  cjf  invfjlve- 
ment  of  the  plenrn,  which  is  not  uncommon.  In  many  crises  it  has 
been  necessary  to  draw  off  the  pleuiiil  effusion  rej^eateiUy. 

(.Tunjihftf-u'onnrfn  of  the  chest- wall  vary  according  to  the  angle  at 
which  the  pnvjectile  strikes  tlie  chest  and  the  force  of  impact.  A  tfpent 
ball  Usually  produces  oidy  a  simple  cfaitusion  <»f  the  skin^  although  one 
or  more  rihs  may  bu  fractured.  These  injuries  were  fitrmerly  cfinsidcred 
to  be  due  to  air-pressure,  M'henever  the  projectile  strikes  the  chest  in 
a  m<)re  or  less  slanting  direction,  superticial  grazed  wounds  are  prf>duced. 
If  the  bnll  jwrfomtes  the  skin,  a  blind  sinus  may  be  formed  or  the  pro- 
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jvciWe  niuy  esoap*^  thnni^lr  tiro  sk'm  atrain  at  s(>medi>tanc:'e  from  tbc*  pitnt 
of  entry.  A  tnirk  nf  this  surt  may  Ix*  very  long,  e?iijK'<-ially  it*  the  dircctioa 
h  aiiter»jp)sUTior  an«I  the  elicit  wik^  struck  alonp  its  iijiper  and  lateral 
|x»rtions.  The  t-hest  may  i^^em  to  have  been  pertorattHl,  An  attempt 
to  probe  the  ctinal  srMiii  meets  livith  resistance^  and  ii*  the  ai*ni  is  place^l  in 
the  (Misition  it  \va>  held  at  the  iminient  of  injnry,  it  may  be  passible  to 
folhtw  ah)i>g  the  sinus.  The  nnthor  lias  ohserve<l  several  injuries  of 
thin  si>rt,  and  8cbjerning  report*  :i  eases  in  whieli  it  seemed  as  if  the 
cliest  had  been  perfonited.  When  the  arm  was  rais<^»  it  was  sbciwn 
that  the  course,  which  seeuiet!  at   first  to  he  curved,  wa*?  .straight,  and 
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Est«'^^iv^' bum  of  trunk.     Kecfivery*    (Rear.) 


that  the  pnyectile  did  not  circle  the  chest,  but  passed  through  the  base 
of  a  pyramid  of  soft  parts.  It  may  seem  at  times  a^  if  there  were  two 
blind  bullet-holes.  Tlii-se  injuries  have  Ix^en  called  t*<>ntoar- wounds. 
Tlie  ball  striking  tlie  chest  at  an  angle,  cin'lcs  around  the  same  for  a 
considerable  distance  ;  and  Dupnytren  assumes  that  a  projectile  could 
encircle  the  chest  sevend  times  and  prtnluce  a  series  of  openings*.  Up 
to  the  present  timt*  no  autopsy,  which  was  beyond  question,  lia**  been 
reported.  These  views  nrf^  probalily  due  to  errors  in  observation.  A 
ball  striking  the  chest-wall  at  an  angle  may  change  it^*  direction  af^er 
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oomin^  in  cniitact  with  a  rih.  The  siims  juvkIiicc^I  may  \w  extonsivi*. 
If  tliL'  pnijfctilr  has  ?^uffieii'!it  forw,  it  will  jn-riuratf  the  sldii,  <jr  will 
eonie  to  rest  iminediati'ly  Ucucath  it.  The  view  that  a  ball  may  follow 
alon^r  in  the  loose  coiiiiective  tissue  is  n(>t  tenable  ;  nor  is  it  eorrei-t  to 
elairii  tliiit  the  ball  may  Ibllow  the  course  of  a  rib.  !Most  8iniises 
traverse  onr  or  ninre  ribs. 

The  cfiurst^  of  injuries  to  the  soft  parts  ftt'  the  ehest  is  usually  favor- 
able. Inciseti,  laeenite<b  eontusctl,  and  gunshot-wounds  usually  heal 
kindly  provitlet!  there  is  no  infwtiou.  In  jml^ing  the  nature  of  a 
w*)Uiiil,  two  ptuiits  sliould  Yh'  eonsideretl  :  tirst^  wliether  the  wound  is 
infected;  an*l  second,  wliether  it  is  a  ju'dorating  wound.  The  latter 
que.stion  is  more  impftrtant,  of  course,  altljuui^h  eare  nujst  lie  taken  od 
examiniuf^  to  avoid  niakiuo:  a  sinij)le  wound  a  perforating  one. 

Treatment. — The  first  indication  in  treatment  consists  in  arresting 
hemHrrha»^e.  The  chief  source  of  hemorrhagic  i.s  the  h>ug  thoracic,  the 
internal  mammary,  and  the  intercostal  arti-ry;  After  checking  the 
hemorrhage,  the  wound  itself  must  Ixi  attendetl  to.  As  a  rule  it  is  not 
possible  to  decide  whether  the  %vound  in  Infecte*!  or  not.  Hanlly  any 
wountl  will  be  absolutely  free  from  germs.  After  accidental  injuries  it 
is  usually  possible  iimne«liately  after  the  accident  to  oJjtaiu  cultures 
c<:)ntainiug  colonies  of  pathogeriie  and  nou-path<igenic  bacteria.  Many 
of  these  wounds,  however,  heal   in  ^pitc  of  this.     The  system  is  per-  i 

fectly  able  of  tiikiiig  Ciire  of  a  certain  (juantity  of  these  organisnxs,  and  . 

the  less  blfMjd  I'eniaius  in  the  wound,  the  greater  the  chances  of  rapid  ^ 

recovery. 

The  next  question  is,  whether  the  surgeon  shall  treat  the  wound  i 

aseptieally  or  antisei>tieally.     It  is  true  that  antiseptic  tre^ttment  ctui-  \ 

not  kill  all  of  the  bacteria,  and  that  a  sterile  fiuid   is   usually  stiffi-  ' 

cieut  for  the  ]itn'pnse  of  mt^hanically  demising  tlie  WMund,  Many 
wounds,  to  be  sure,  heal    without  any   treatment   whatever.      Person-  | 

ally  the  author  pn^fers  imme<liate  clean«iug  of  any  wound  that  comes  ' 

for  treattnent,  even  after  some  delay*  It  is  his  eu.^toni,  in  extensive 
Wituuds  of  the  chest,  to  elciin  the  surrounding  skin  with  soap,  ether,  or 
alcohol,  ami  with  sohitinns  nf  carbnlic  acid  or  corrosive  sublimate  after 
tirst  antiseptically  packijig  the  wound.  Any  foreign  bodies  which  may 
he  present  in  the  wound  are  removal  an  carefully  as  possible  and  the 
entir<i  siu^aee  wasbtHl  with  a  2  per  eenl.  8<tlutiitn  of  carbolic  acid  or  a 
1  :  ItHM)  s<OiitiMU  of  corr<isive  snliliniate. 

Shouht  it  swiu  justitiidile  to  eh>se  the  wound  witli  sutures,  silk  may 
be  used,  altljimgli  these  must  not  be  [^luced  sutheiently  near  together 
to  prevent  the  escape  i>f  scn^reticm  fnmi  the  wound.  In  all  suspicious 
wounds  the  autlmr  uses  a  g-auze  drain  an<l  jilaces  vcr}'  few  sutures  or 
none  at  all,  (trovideil  tiic  ctiges  of  tl»e  wound  do  not  widely  gap.  In 
injuries  to  the  ehe>«t-wall  this  is  espwially  advisible,  bec*au.se  one  is  not 
always  sure  that  the  pleura  has  not  l>een  iujunxl,  and  that  secretions 
of  the  wound  may  n«it  enter  and  lend  to  pyothorax.  A  finn  bandage 
of  some  sterile  material  is  finally  a[)[>lied  and  the  patient  told  to  kr^ep 
quiet.     If  recovery  is  uncompiicatcKl,  the  first  dressing  should  Ijc  left 
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by  tying  the  ve«^l  cent  ml  ly.  If  tliis  i.s  not  jtossible  at  the  sc4it  of 
tliviHion,  it  id  well  to  ligati!  the  vessel  in  the  intLtrci>i?tiil  j^pace  imme- 
diately iib)ve  and  below.  If  neeessarVj  the  costal  curtilage  may  lje 
reseetiNl  ami  tlie  womul  pai'ketl  teni|HHnrily,  An  ineisiiai  m  made 
parallel  to  the  ri]i»  .starting  elo.se  tii  the  uiargin  of  the  st4.'muoi.  After 
dividing  the  skin  the  iwetnndl.s  niajnr  and  intereostal  mustrles  are 
diviikHl,  whieh  will  ex|>ui>e  the  artery  froni  the  thiixl  space  duwnuunl, 
aecornpanif»fI  by  two  veins.  If  it  does  not  seem  advisable  to  li^ate 
the  vessel,  it  in  l>frtt  to  try  paeking  tlie  wtmnd  with  iotkifona  g;iiize. 
The  hiii|L:;er  tbis  i.s  allowed  to  remain  in  jjlaee,  tbf  more  likt'ly  one  is  to 
obtain  definite  closure  of  the  vessel.  The  author  has  observed  vieious 
Meeondary  fiemorrhage  take  place  after  ten  days'  jiaekiug,  and  has  Ix'eu 
obliged  subsecpiently  to  ligate  the  aitery. 

Hemorrhage  from  the  intcrecjstal  arterits  is  far  less  important  than 
that  from  the  internal  mannuary,  althongh  at  limes  it  may  be  daujicr- 
oiis^  especially  when  the  posterior  vessels  are  atteet-wl.  In  the  Ameri' 
can  Civil  War  11  of  15  crises  dtinl.  It  should  wyi  be  overhxtked  that 
other  struetures  were  not  injunxl  in  t!ie  vast  majority  of  these  eases, 
and  that  many  other  complications  were  present,  although  fatal  eases 
have  been  reported  in  which  it  would  seem  iis  if  the  vessel  alone  had 
beeu  divide<l.  The  danger  cunsi?5t«  in  the  fact  that  aspiration,  as 
etnphasiKed  l>y  Froriep,  does  not  permit  the  develiipjm-iit  tif  a  tbnim- 
bus  in  the  vessel.  In  a  case  observed  in  v.  Bruus*  elinie  the  inter- 
costal artery  had  been  injureil  in  the  left  eighth  space,  but  bad  been 
|Uieke<l  as  it  were  !)y  the  omentum.  After  rescetittn  a  fatal  hemor- 
rhage took  ]>laee. 

The  fact  that  eases  are  reported  in  wlii<"h  patients  bled  to  death 
after  resection  of  ribs  slnjuhl  make  every  surgf^(Hi  cautions.  This  has 
beeu  observed  even  after  sim]>te  puncture.  (Dulae  and  Demaripiay.) 
Se<'ond:irv  hemorrhages  are  not  mieommou  after  gunshot-wounds  atlect- 
ing  the  intercostal  artery,  and  are  usually  due  to  sii]>purativc  proeesses, 
just  as  in  the  ease  f*f  the  internal  mammary.  A  ease  was  reported  in 
the  Ameriean  Civil  War  in  which  this  accident  occurred  thirty-nine 
days  after  injnry.  Ligation  of  the  artery  was  suceessfiil.  It  is  proba- 
ble that  at  first  there  was  only  a  slight  grazing  of  the  veasel,  and  that 
when  the  shmgh  se|)aratt»<l  later  the  hemorrhage  took  place,  Jlost 
injuries  to  the  intercostal  vessels  follow  stab-wonnds  or  gunshot- 
wounds,  the  ffvrmer  being  more  dangerous.  As  a  mlej  the  pleuni  is 
injurtnl  at  the  same  time,  whicli  complication  is  the  chief  source 
of  danger.  It  is  not;d>lc  that  hemorrhage  from  the  Intercostal 
arteries  is  uncommon  at^^r  fracture  of  the  ril>s.  Prtwided  the  pleiu-a 
has  btien  opennl  at  the  same  time,  hien^othorax  may  develop,  wliieh 
may  Im  especially  extensive  if  there  is  souie  injur>'  to  the  lung  at  the 
ftjime  time.  However,  simple  division  of  the  vessel  alone  may  be 
sutlicient  to  produce  C-ital  bfemrvthorax.  It  is  not  easy  to  make  an 
accumte  diagnosis  of  these  injuries,  especially  when  the  liemon*hagc  is 
mtemal.  Sonutimes  the  question  can  only  l)e  settled  idter  extensively 
exploring  the  wound  and  enlarging  the  same.     The  suggestions  oHereil 
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develops  only  nftfr  tHuisidcralile  tiiiif  ;  whorcas  iti  rnscri  iu  \\  hied  the 
opening  is  iwteii.sive,  the  pknml  oavity  bw<tnie8  suddenly  tilled  with 
air  and  the  hing  rolJiqisos  imnmliatoly.  In  cases  of  incooiplete 
pnemiKfthonix,  and  whiTe  thert'  is  a  sinall  npt'niii^,  tlu'  corri'sponding 
lung  may  take  part  in  i'e.spiiiuittn,  but  in  nttnpktL"  pnconinthurax  the 
hHi*4  is  no  lon^or  aoiivc.  It  is  inijMJssible  tot'  tlif  hnig  to  uufiikl  itself 
and  overcome  tlic  atraospherJe  pressuir'.  Ttie  uitKliastiniini  may  even 
be  di?iplace<i  and  the  lir^irt  and  liir^e  vessels  pressed  tfnviud  the  ojipo- 
site  side  at  tlic  ex]x'nse  of  the  remaining  Inng.  Th<'  hhHjtl-]iressui*e  h 
increased  and  respiratitm  ami  pulse  quiekened.  Th<.^  lung  will  not  be 
able  to  do  tlie  work  for  any  length  of  time  under  the  unihvornhle  eon- 
ditions  in  spite  of  all  exertion,  and  death  w^ill  iollow.  Hellin,  on  the 
strength  of  his  animal  exj>ortments,  eifmes  to  the  same  e<niclusion  as 
Hyrtl  (hat  the  hmg  d«H!S  not  e(»!laps(^  entirely  in  pneumothorax,  hut 
still  receives  a  eerttdu  quantity  of  air  <in  inspiration,  even  when  the 
opening  in  the  pleura  is  as  targe  as  the  tmnsvei'we  diameter  of  the 
trachea.  Traid)e  has  shown  that  the  markefl  irritation  of  the  vagus, 
whieh  takes  place  beyoud  doubt,  la  sullieient  to  cause  enongh  disturb- 
ance ttf  respiration  8f)raetimes  t(\  stop  breathing  in  iTispiratiim,  The 
iieart  action  may  ct-ase,  due  to  reflex  action,  and  death  may  follow. 
It  lias  furthermore  been  shown  that  pneuinothf>rax  of  the  right  side, 
with  its  eftWts,  is  m(»re  unfavorabk*  thiui  un  the  left  side,  because  the 
extent  of  respiratory  area  shut  off  in  greatei".  Tile  experimental  results 
eorn\s|iond  to  {-^linical  observations.  Of  H)  cases  with  fievere  clinical 
symptoms  7  were  of  the  right  |)lcura. 

Pneumothorax  dfms  not  develop  when  the  parietal  and  viseeml 
plennia  are  adherent  at  the  seat  of  injury,  or  when  tin-  dirertion  nf  the 
wound  does  not  j>ermit  the  entrance  of  air.  This  condition  is  more 
fretpient  than  h  ordinarily  sup|xised  to  be  the  eiise,  espmally  in 
wounds  which  pass  diagonally  through  the  skin  and  muscles  of  the 
chest.  Air  may  enter  the  pleural  space  fmni  the  limg.  This  takes 
j>lace  especially  when  the  lung  is  injnreil  and  a  large  bronchus  ilamageil, 
Konig  says  that  tlie  lung  collapses  in  this  case  just  like  a  hall  lilled 
with  air.  Blmxi  pours  from  the  wound  of  the  lung  into  the  pleural 
cfivity,  and  whem-ver  any  large  vessels  are  injured  ha^mf>thorax  or 
hiemopneumothorax  and  severe  symptoms  of  [>ressure  develop.  These 
pitients  may  blcrnl  to  death  immediately  or  shoitly  :iftcr  the  injury. 
With  these  omtditioiis  present,  it  is  irji|)0ssible  for  the  lung  Ut  Jill  with 
air  during  inspitntion.  The  same  applies  to  hemothorax  as  to 
pneumotliorax,  which  chn's  n*it  develop  piNjvided  thi^  ])leural  layers  are 
adherent.  When  the  injury  is  not  t<Hi  extensive,  or  when  the  amount 
of  blood  ponnnl  otit  is  not  too  gre*itt  the  symptoms  may  subside,, 
although  not  so  rapidly  as  with  pneumothru'as.  Hemorrhage  from 
the  hmg-tissue  usually  ceases  within  a  short  time  provided  nf>  hirger 
vessels  have  been  injureil,  and  the  bninchi  become  plugge<l  with 
coagulum.  If  the  pleural  wimnd  is  kept  cvpen  in  simjile  pneumo- 
thomx,  the  collapsed  Inng  will  not  distend.  'It  is,  of  course,  i>ossible 
that  a  eertain   volume  of  air  may  enter  this  lung  during  inspiration, 
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but  tlie  jiBwunt  is  not  ^^iittieieut,  l>ec'aiise  tlie  iitnio-'ipberic  pressure  in 
the  pli^nil  cavity  prevonts  the  luii^  iVoiii  iiiifnltliiig.  Wlicnever  tlie 
opening  into  the  pKnii*:!  is  c*lMH;tl,  thv  lung-  t-Mninienees  within  a  short 
time»  pruvidtnl  it  hns  nf>t  hfi'n  injiiix'dy  Iti  ittili>]*l  itself  anil  ix'Mime  it«$ 
functiun.  The  air  in  the  pleiiitil  tMivity  appears  as  a  rule  rapidly  and 
is  aljsorbtHi  withxuit  reaetion.  The  lun^  di.^tends  enrrespuiuling-ly. 
Kehef  is  <>htaiiuMl  ai'ter  a  lew  lioiirs  antl  in  two  or  three  ilay>  the 
piR'unujthdrax  may  have  tHsappeared  entirely.  The  hyixtthesiv-^  that 
the  etOlapstnl  lung  is  di^teudwl  by  the  exj>iratf>ry  elibrt  of  tlie  healthy 
side  does  not  set^u  t*)  corresjiond  to  the  reeonled  faets. 

Besides  pneumothorax  and  liieniothorax,  sulxaitaneous  emphysema 
may  devehtp.  This  may  be  slight  in  t  xtnit,  even  with  simple  pneumo- 
thorax Avithnut  injury  to  the  kmg  itself^  should  the  nature  of  the 
external  wound  prevent  free  exit  of  the  air  from  the  pleural  cavity.  It 
may  beeome  very  extensive  tjhould  the  luii^  be  injinx-d  at  the  stvtne 
time  and  the  pleura  be  adherent.  The  irir  in  these  eases  is  forced 
tlirou^h  the  wouml  of  the  ehest-wall,  and  when  tliis  is  in  any  way 
(x?clude«ij  is  pressed  into  tlie  surrfuindiu^  tissues.  As  a  rule  this  symj>- 
tom  is  more  or  less  eircuniseribed,  ahhou^h  cases  have  been  rejiorted 
in  whieli  the  eniphyst^ma  extended  over  the  entire  body.  It  has  l>een 
observed  to  be  most  extensiv^e  in  stab-wniinds. 

Prolapse  of  the  Inng  or  hernia  of  tht-  hin^  may  follow  injuries  to 
the  chest.  Thi.s  owmrs  ehiefly  with  large  stab-wouuds,  more  rarely 
after  gunshot-wrjunds.  Omboni  observed  in  an  attera^tt  to  stop  severe 
hemorrhages  from  the  lung  that  the  latter  disteiiderl  thu'ing  inspiration, 
but  during  expiration  was  pn^sed  against  the  wountb  W  eiss  reports 
similar  observations.  The  hernia  of  the  lung  ffhs<'r%'eil  by  hiui  beeame 
distended  during  expimtion,  and  was  less  during  iiisjtiration.  The 
least  amount  of  resistance  is  at  the  seat  of  injury,  and  (he  iiir  eaunot 
escajie  raitidly  enough  through  the  brouehns,  so  there  exists  a  undeney 
for  a  portion  of  the  lung  to  l>eeonie  jamnanl  in  the  wmmd.  This  is 
favoi-ed  whenever  a  margin  of  the  lung  is  in  the  vieinity* 

Although  the  symptoms  produced  by  injuries  of  the  pleura  alone^ 
and  those  due  to  simultatu-ous  hieeration  of  the  lung,  cannot  always  Vie 
•seiKirattMl  from  «ieh  other,  they  will  be  eousideretl  sepirately,  Konig 
emphasizes  that  the  in>pjrtanee  f»f  an  iujiirf  to  the  ehest  d^ies  not 
depend  on  any  eoneoniitxint  injur)'  of  the  hmg,  but  upon  oix'ning  of 
the  pleura.  For  a  long  time  it  was  doubted  whether  the  parietal 
pleura  could  }w  injure<l  by  itself  Heeeutly  it  has  lieeu  proved  by 
experiments  and  by  eliuieal  observations  tliat  this  may  hi-  the  case. 
The  author  has  been  able  to  corroborate  these  sttti  nient>^  on  the  strength 
of  sevend  autopsiesj  as  have  also  Whart<tn  and  others.  The  parietal 
pleura  alone  may  be  injuried  in  stab-wounds,  ineistnl  wounds,  and  even 
in  gunshot-womuls.  It  is  evident  that  injuries  of  this  sort  are  more 
or  less  slanting,  because  the  lung  eiiunot  iTce+le  fpiiekly  enough  to 
escape  injury  from  an  instnimeut  penetrating  j^ierpendienhirly  to  the 
surface.  Arnold  repr>rts  an  interesting  east*  of  }KTfoniti(ni  of  the  pleura 
akme  by  gunshot.     A   soldier   reeeivLd  a   glancing  wound  of  tlie  left 
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lialf  of  the  dierst  at  aboiit  tlie  axillary  line.  Ho  died  from  pyothorax, 
and  tlic  autopsy  .showed  that  the  Itiiig,  which  was  Ycn^  mudi  com- 
prosst'd,  Imd  lieen  miinjiirtMi  Klebs  iv]K>rts  a  wise  in  whidi  a  hall 
eutiTt'd  KVtT  tUv  lourth  rib  and  ase:iptil  ovtT  the  head  of  tlit-  ti-iith  ril> 
after  fracturing  it.  Kcithcr  the  lung,  [KTieardiuni,  Dor  diaphragm,  was 
injured. 

Symptoms.— The  symptoms  of  simple  perforation  of  the  pleura  may 
hi'  so  tiisigniiieatit  that  the  diHgnusis  may  nut  \n^  possil>le.  Tliis  is 
es|>ei'ially  the  ease  when  air  and  blooil  are  not  poitrcil  into  the  jilournl 
c:ivity,  and  when  the  external  wound  i!^  nipidly  closed.  The  pietui^  is 
quite  ditfereut,  however,  when  the  eavity  is  .suddenly  and  extensivel)' 
opened.  Pneumothonix  develops  immediately  in  many  eases,  as  sho%vu 
by  peirussion,  and  i.s  more  extensive  the  greater  the  opening  in  the 
ehe^it-wall  and  the  longer  the  time  that  air  has  had  free  aty?ess. 
Although  some  patients  arc  able  to  withstand  this  c<>m])lieation,  as  fre- 
quently seen  daring  oj^eration^  others  are  attacked  imniLHliately  by 
irregular  res]»iratioii^  which  may  even  ce:ise  for  a  time  or  be  very  much 
interfercnl  with.  Dyspna»a  develops,  and  is  assficiateil  with  a  small 
pulse  hartily  to  be  felt,  wliieh  is  intermittent  and  inerejised  in  rate.  lo 
severe  cases  'these  symptoms  may  be  very  marked  and  the  patient  buc- 
cumb  almost  imnKHliately.  It  is  very  probable  tliat  this  result  is  due 
to  redex  paralysis  of  the  heart  and  Inng.  In  bilateral  complete  pneu- 
mothorax the  fatal  result  is  the  iniiue<liate  sequence  of  the  eomlition. 
Hellin's  ex|)eriments  <lo  not  disprove  this  statement.  Fortunately  the 
surgeon  is  not  iiften  called  upon  to  deal  with  these  conditions.  On  the 
contrary,  pneumothorax  due  to  accidental  injuries  is  as  a  rule  insignitieant 
pmvide*!  no  other  comjilicatinns  develop.  A  jwrtioti  of  the  air  which 
has  entered  is  exix-lleii  during  expiration,  and  even  if  the  tension  in 
the  chest  l>ecomes  excessive,  it  is  as  a  rule  not  so  marked  as  in  cases 
in  which  the  lung  has  l>een  injured  at  the  same  time.  Any  emphysema 
that  may  di'Velop  is  couHned  genenilly  to  the  margin  fff  the  wound. 

Aside  from  the  symjitoms  of  pressure  within  the  chest  after  closure 
of  the  exU^rnal  u'ound,  the  fate  of  the  patient  depends  upon  whether  the 
pleura  has  been  infecteil  or  not*  When  this  is  not  the  case,  pneumo- 
th(jrax  dis^i]i]iears  rjuiekly  and  the  press ure-.symptoms  subside  rapidly. 
In  other  cases  septic  pleuritis  with  severe  symptoms  develops.  The 
amount  of  exudate  increases,  as  does  the  fever,  and,  provided  no  vent 
is  given  through  the  original  Wf>un<l  or  through  the  incision,  the  heart 
as  well  as  the  diapliragin  ati<l  opposite  lung  may  be  ftaitid  di'^placed  by 
the  ]ncrea.sed  intrathonieie  [iressure,  which  leads  to  severe  flyspufca  and 
cyamisis.  These  pati*"nts  gasp  for  bj*eath  antl  sit  upright.  The  chest 
is  thrown  fiirward,  the  intercostal  s[Kices  bulge,  the  entire  half  of  the 
chest  is  dull,  and  respirsitor}'  sounds  iire  no  longer  heanl.  The  pulse  is 
mpid,  small,  and  n-art^ely  pei-ceptible. 

There  is  more  flangcr  of  suppuration  when  blwKl  has  been  also 
pounnl  into  the  pleunil  cavity  so  tliat  the  surgeon  has  let  deal  with  a 
pneumothorax.  It  has  Iwen  noted  that  this  is  usually  due  to  hemor- 
rhage from  ves.sels  of  the  chest-wall,  and  that  injury  to  these  itself  may 


382 


IXJf'R[ES  OF  THE  THORAX 


> 


ciiuse  tlt'iitli.  Tfie  aiitlmr's  cxiHTieiiri'  lias  t'(H)vni<'e<l  him  that  stiib- 
wouiiils  aiul  irn-ixH]  wniinds  an'  niiirli  less  tavoniljli',  as  far  a.s  infectk>n 
is  cNTtK'ernptl,  than  ^iiiL<hrtt'\vniiiitlsj  ijt-i'aiist*  t\w  ]irtjjeftik*  lia,s  fewer 
bac'teriii  tliaii  jw^'ket-knivt's  and  similiir  iii?tnitiit'iit.s  ii^d  for  t?tal.»- 
hin«;  and  i-itttiiiix,  provideil,  of  wiirse,  that  fureigii  Umlies  are  not  ciirried 
iu  with  the  ball. 

It  liMH  Ix'tn  mentioned  that  blood  which  lias  been  jxiured  out  may 
be  reiibsoHied  with  rapidity,  l»ecau!^  the  surface  of  the  pleura  is  a 
mtmibraiie  like  the  |)C'ntutH'uni,  whieli  has  pn>perties  tavoring  rapid 
ami  abundant  iibsorj>ti<in.  Bi^sidt^s  this,  the  l)lii«iil  remains  liquid  for 
a  t.'oniparati%x4y  lon^  time  because  the  lining-  membmue  of  the  pleura 
cttrresimiuls  more  or  less  to  that  ttf  normal  vesseb* 

Diagnosis, — ^It  U  not  always  easy  to  make  a  diagnosis  of  simple 
|>enetralinjL:  woundf>  nf  the  chest,  and  it  may  l>c  extremely  tliflioult  to 
decide  wlietber  the  pleura  alone  or  the  lung  has  been  injured  at  the 
irianie  time.  In  sn|>erfieial  injuries  to  the  hmg  a  tlitfei'ential  diiig^osis 
h  impossible.  The  surgeon  may  draw  ecmelusions  only  from  tlie 
absence  of  certain  symptoms  and  to  a  certain  degi'ee  from  the  course 
of  convalescence.  When  there  is  no  biemnptysis,  wliieb  is  the  nn:>&t 
fiX'tjuent,  although  not  a  e(^nstant  >ymptoni  nf  injury  to  the  lung-,  the 
pnennlothc^rax  disappears  rapidly  as  a  rule,  and  when  there  is  only  a 
slight  accumulation  of  blond,  or  none  at  all,  it  is  pmbable  that  the 
pleuni  alone  has  Ix-en  injnreil.  Whon  pneumothonix  increases  in  .«pite 
t>f  closure  of  the  extcrnat  W4)und  and  the  side  of  the  chest  lxx!omes  tense, 
it  i.H  almost  certain  that  the  lung  has  been  damagitl. 

Ftoen^osis, — The  prognosis  of  simple  |)eribration  of  the  pleura  dc— 
pends  largely  whether  infection  has  taken  pla<^  or  not.  It  is  im^xissi- 
b!e  to  decide  this  at  fir-st,  and  one  must  always  wait  for  a  few  days 
befnre  expressing  an  ofunion  on  this  point.  Generally  speaking,  ina<t 
injuries  to  the  pleuni,  pn>videil  they  C4vu  Ix*  kejit  su ben ta lupous,  are  of 
favonible  terrahiatiou.  If,  on  the  uthor  hand,  the  o|>ening  in  the  chest-- 
Avail  has  gtiped  for  some  time  and  become  infected,  a  lt»ng  illness  may 
be  exi>ct*ted,  the  onteome  cjf  vvliieh  is  always  dnubtful,  altliongb  it  is 
jxjssibte  to  do  more  nowadays  than  in  former  limes. 

The  presence  of  fon^ign  luMlies  which  have  entered  the  pleural 
ctivity  will  interfere  largely  with  recovery.  Tiiere  is  always  dimger 
that  this  may  be  the  casi'  even  when  there  is  no  reaction  at  first. 
The  prdjeetile?^  are  not  so  likely  lo  interfere  as  oth<'r  ijbjects,  such  ns 
the  points  of  knives^  wond-spiintcrs,  or  pieces  of  clothing.  These  are 
the  eliief  sources  of  infect  inn. 

Ref*overy  is  usually  a  verv'  simple  process  in  clean  cases.  Soein'a 
statistics  show  that  simnltaneons  injury  to  the  Inng  is  of  no  espc'Cial 
import  providetl  it  is  not  extensive.  Of  (>  gnnsbot-wounds  without 
injury  to  the  lung  that  coidd  be  dcmonstratctl,  1  died  ;  and  of  12  vrith 
superficial  injury  to  the  lung,  2  dlL-d.  The  etises  with  severe  injuries 
to  the  lung^  however^  have  a  death-rate  which  is  almost  double  this. 

Treatment.— The  treatment  o(  |H'netmting  wonn<ls  will  depcntl  on 
the  eonditious  present.     Besides  cleansing  the  wound  and  stopping  tlie 
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l»IeHlit>t|jj  the  pleura  slioukl  bi*  closed  from  witlioul  :i.s  rapidly  as  ptw^i- 
ble  when  it  luis  bet'ti  puiietui^'d.  When  the  wnimd  is  a  stab  or  exten- 
sive incision,  it  is  best  t<»  sutin-e  a  portitni  of  the  jileuru  after  earefully 
cleansiiiu^  the  ixigfon.  Willi  siiuill  woiinda,  g-unshiit-woniids,  and  small 
crushes,  antiseptic  or  aseptic  oeclnsion  will  In-  sullicient.  Inciseil 
woun<ls  liKil  very  quickly  under  lirrn  bandajM^e  and  do  not  as  u  rule 
neeil  to  he  espeeially  cleansed.  Whenever  a  wound  lotiks  auspicious  it 
is  Ijcst  to  pack  with  aseptic  gauze  or  iodolorni  gauze.  As  far  us  treat- 
metit  of  exudates  is  concerned,  referenco  sbould  be  had  to  the  succeetl- 
ing  chapter. 

Injuries  of  the  Lungs.— -Must  instmments  which  penetrate  the 
parietid  i>leiim.  touch  the  visctn-al  pleura  and  peuetmte  into  the  pareu- 
chyma  iff  the  lung  tin*  a  i>^re:iter  or  less  distance  (penetniting  \v<»unds). 
Gunshot  projectiles,  es[)eetally  those  tjf  sinall  caliltre,  freijuently  pass 
through  the  entire  lung  and  out  the  other  side  of  tlie  chest  ([Mjrfor- 
ating  wounds).  Not  infrequently  the  instrument,  and  e^^jHt-ially  pn>- 
jectili's^  may  jxiss  throngli  Uitth  lungs.  On  the  other  hand,  the  surface 
of  the  lung  may  he  only  scratchc*!.  The  clinical  picture  does  not  vary 
materially  in  these  cfinditions.  Aniold  considered  tlie  latter  a  favor- 
able condition,  Ijeciiuse  of  easy  and  rapid  healing.  Tlie  majority  of 
injuries  in  times  of  iwnee  are  produc*^!  liy  knives,  daggers,  swords, 
pistol-balls,  etc.  Various  other  Hourc<'s  of  injury  have  been  re[>4irttHl, 
esiH-cially  accidents  where  the  otfending  objects  were  iron  r«tds,  drills, 
etc.  In  war,  bayonets  and  tlie  various  kinds  of  projtxjtiles  are  respcKi- 
sihle  for  injuries  iif  this  sort.  The  lung-tissue  may  be  destroyed  to  a 
considerable  extent.  General ly  speaking,  the  damage  is  greater  the 
nearer  the  injury  tn  the  hilus. 

In  many  mses  the  l>;ill  may  become  emlx^ldeil  in  the  Inngor  penetrate 
the  hnig  and  a  pt»rtion  of  the  opposite  chest-wall,  and  may  oftentimes 
be  arrestee!  immfnirately  beneath  the  skin.  Tliis  is  cs}>eeially  the  case 
with  revolver-l)alls.  The  author  has  rejx'atedly  renioved  these  from 
the  skin  adjacent  to  the  vertebral  eolunin.  Sometimes  the  projectile 
remains  in  a  rib  or  in  one  of  the  vertebra,  or  falls  into  the  pleiind 
Givity  after  hitting  a  rib,  so  that  it  fmally  lies  ujwn  the  diaphnignt. 
After  perforation  of  the  pulmonary  artery  a  b:dl  has  l>een  found  in  the 
right  ventrit'lc.  Wiiencver  the  pr<>jwtil<'  j»asses  through  a  rili  or  any 
other  portion  of  the  skeleton,  many  spUnt<'i's  are  usual Iv  carriiti  into 
the  lung.  The  track  may  be  liJle<l  with  nnmerons  bits  lA'  bone.  The 
chest  may  be  jjcrforateil  in  any  dirwtion,  but  this  hapf)ens  most  fi"e- 
quently  fnirn  before  backward  or  diagrmally.  It  has  hiH?n  perfrtnitetl 
from  side  tn  side  and  longitudinally.  This  is  n<>t  uncommon  when  the 
firearm  is  dis<'harged  at  a  pntstrate  subject. 

The  experience  with  projei'tiles  af  small  ealil>re  shinvs  that  injuries 
to  the  lung  are  much  less  serif  his  than  when  the  old  projei^tiles  were 
usefl.  Simple  laceration  of  the  Inng-tissue  is  much  more  ciimmou  than 
formerly,  liecause  the  IkiII  enters  much  more  easily  In^tw^-en  ribs  with- 
out damaging  the  Ixmes,  Diagonal  wounds  are  an  exception  to  this. 
The  track  of  the  hall  as  a  nde,  even  when  receivetl  at  close  range  and  in 
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siiic'ida]  attempts^  is  rather  small  ami  witli  snuMith  walls.  The  results 
ut"  V,  Bnnis"'  invt'Stijrjititnis  ainl  tlu»se  of  the  Medieii!  Divi.sion  of  the 
Prussian  War  DoiJurttueut  were  in  agreemeut.  Hahart  chiims  tliat  the 
track  Wius  frequently  ditficult  U\  find.  Foreign  iMniies  are  carried  into 
the  ^vound  nmeh  nmre  rart'ty  than  Ibmifrly.  With  inereasing  diji.taiice 
tb  re  in  a  slij^jht  dimiiuitiou  in  the  amuuiit  id'  damage  dime  tt>  the 
eueliyma.  The  immediate  vicinity  is  usually  infiltratcil  with  blood/ 
The  camd  itself  is  tilled  with  bltxxi  and  the  wound  entrance  and  exit 
are  pluggcil.  The  uuuiid  of  eiitniiiee  may  be  round  or  oval  or  slit- 
Hke.  The  pleura  may  l>e  torn  in  a  radiating  manner.  Whenever  bone 
is  injured  tlie  track  is  tilled  with  tine  sj>linte!*s,  as  in  a  jirejiaration  of 
the  autliijr's.  The  ot»euing  in  the  pleura  and  fascia  is  usually  large 
and  irrtgular,  as  tlistingnished  from  the  w<umd  in  the  muscle. 

The  apijearanee  td'  the  w*iuud  t>f  entrance  and  that  f»f  c  xit  in  the 
skin  is  as  follows  :  in  wounds  at  close  range  the  ueigldK>riiiKKi  of  the 
track  18  nsually  hlaekened  hy  powtler.  The  size  uf  the  wound  of 
entrance  does  not  vary  nuieh  with  the  distance.  It  may  be  from  5.7 
to  7.6  mm.  with  smalf-calJhre  firearms,  and  diminislies  slightly  with 
the  distance.  The  wound  of  exit,  ]>ro\ided  there  is  no  n implication, 
varies  iu  the  same  way  between  5.7  and  9.5  mm.  The  wound  of  ei>- 
trance  is  usually  smooth  and  round  with  slightly  inverted  edges,  while 
the  wound  of  exit  is  slit-like  or  jaggeil  with  everttd  edge^.  In  a  sui- 
cide the  author  found  that  the  wound  of  en- 
tnnice  was  7  nun.  and  ripund,  tliat  tlienuirgin^i 
were  slightly  inverted,  and  that  the  wound  of  j 
exit,  although  the  sternum  had  been  injui 
as  well  as  the  rib,  was  not  much  lai^r.  The 
margins  were  slit-like  and  slightly  evertetl. 
^Vhen  the  ball  hits  die  surface  at  an  angle  or 
tninsversely,  tlie  wouud  of  entrance  i.s  et>r- 
respondingly  change*!  in  ap|ieiirance.  This 
also  applies  to  the  wntind  of  exit,  which  may 
become  veiy  much  enlarged  and  irregular,  due 
to  particles  of  the  foreign  body,  or  splinters 
of  Ixme  or  changes  in  the  shajM?  of  the  pro- 
jectile. In  some  cases  there  may  be  several 
wounds  <»f  exit.  The  larger  and  more  irreg- 
ular the  wouud  of  exit,  the  motT  pfolxiVde 
some  damage  to  the  ribs>  the  s€aj)uhi,  eto,, 
although  this  nee<l  not  nei'cs.sarily  be  the  case.  The  ribs  are  usuallv 
split  and  the  sternum  is  freipiently  jH'rforat(Hl.  Even  when  only  the 
inargiu  is  hit  a  more  or  less  extensive  piece  is  torri  out  leaving  a  gap 
with  roTuid,  snifMith  edges.  This  ix>rti<m  is  usually  shattered  and 
preswsetl  into  the  surrounding  tissue,  whereas  larger  fragments  of  the 
ribs  may  Ix^  driven  far  into  the  lung.  In  some  cases,  however,  the  ribs 
may  b«*  simply  pi'rf(init*xl  Mr  gi>ugc*d. 

Symptoms. — The  symptoms  [)r(Hhicrd  liy  injtiries  t-o  the  lung  vary. 
They  do  not  always  correspond  to  the  size  of  the  injury.     Some  victims 
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collapse  inimediaU'ly  alUT  injur>\  This  is  oftentimes  only  the  result 
of  .shoek,  for  they  are  apt  to  recover  within  a  sliort  time.  On  the 
other  hand,  eases  *H*enr  in  which  there  were  almost  no  symptoms  at 
fii*st,  the  patient  stating  tiiat  he  did  not  ^*  feel  any  thing''  at  the  time 
of  iiijnn^  and  was  al>lc  to  walk  for  a  consi(lend>le  distance.  Most 
injuries  to  thi!  hmj^  are  assoeiatetl  with  marked  symptoms  at  onee. 
Many  of  the  victims  are  no  longer  able  to  st^ind.  They  litM-ome  pale, 
tremble,  and  have  an  anxions  expression.  The  forehead  is  cuVer»Hl 
with  cold  pers[>iration,  the  extmniities  are  cold,  the  voice  weak,  the  lip.4 
livid,  and  tliere  are  distressing  eougli  and  dyspn(ea.  Respiration  is 
siipcHieial,  short,  and  ni[Hd.  Tlie  pulse  is  wi-ak  and  smalb  elusive  and 
irregular.  Many  patients  complain  of  vitdent  pain,  not  iDfre<|iirntly 
in  the  alxlornen,  although  there  is  n<»  injury  in  this  region.  They  cough 
blood,  breathing  is  purely  aluloniinal,  and  unconseionsness  may  develop 
in  some  cises.  Sometimes  convulsions  and  tem|)orary  ainaurthsis  liave 
Ijeen  observe<l.     (Eisenmann.) 

Dyspuiea  is  the  mi>st  alarming  symptom^  and  may  develop  rapidly  ; 
it  is  the  result  as  a  rule  of  extensive  lueniotfiorax  or  pneumothorax. 
This  sympttim^  however,  may  not  ap|x^ar  for  s(^veral  flays,  and  in  these 
CJises  l>e  due  to  increase  of  intrathoracic  pn^stire  because  of  continued 
hemorrhage.  Dyspme^i  may  increase  st(*adily,  and  many  wonudLHl  die 
as  the  result  of  compression.  In  other  cases  the  marked  loss  f>f  bhtod 
alone  is  the  cause  of  death.  Most  victims  succnmb  to  heniiu'rhage 
immediately,  although  secondary  heni(>rrhagc  may  alsf)  be  followed 
by  fatal  c«sc^s.  Beck  lost  2 1  of  98  Ciises  fnmi  hemorrliage.  Seven- 
teen of  these  were  of  the  lung,  6  fmm  the  intercostal  and  internal 
mammary  artery  and  1  from  the  subclavian. 

Should  the  wouihIhI  recover  from  the  primary  shock,  the  clinical 
picture  will  vary  accrjrdiug  to  tlie  cnnditir»n  present.  Wlien  the  lung 
is  adlierent  to  the  parielid  pk'ura  and  no  large  vessels  or  bronchi  have 
been  mjured,  recovery  h  simple  indeed.  Pneumothonix  and  liiemo- 
thorax  are  absent.  These  conditions  are  probably  quite  frecpiently 
present,  as  iinmd  Ity  Billroth  in  the  Fnxnco-German  War  of  1870- 
71.  Adhesions  between  the  pleune  were  common.  In  ruany  cases  of 
penetrating  injuries  to  the  lung  Ineniothonix  or  hmmopneumothorax 
develops.  Matthiolius  observeil  dulness  23  times,  htemothorax  onee, 
and  pncimiotborax  3  times.  A.  Ilihlebnindt  i>bservtHl  4  cases  of 
pneujuothorax  and  19  fif  ha^mothorax  in  o2  eases.  The  flcgree  depends 
upon  the  severity  of  the  injury  whettier  large  vessels  or  bronchi  have 
l>e<^n  injured  or  not.  When  the  o]iening  in  the  chest-wall  anil  parietid 
pleum  does  not  bwome  phtgge<b  blood  may  otize  with  eaeli  respirat<U'y 
effort.  Besides  this  tlie  pleural  cavity  becomes  filletl  nnd  the  symj^- 
toms  of  pressure  ali-eady  described  develop. 

A  fact  favoring  convalescence  is  that  hemorrhage  from  the  smaller 
vessels  of  the  lung  usually  ceiases  quite  early,  aiiknl  by  collapse  of  the 
organ  itself  and  pressun'  from  without.  Secondary  hemorrliage  is 
nncotumon,  generally  speaking.  The  bronchi  usually  ydug  ra|iidly 
with  blocxl,  so  that  the  air  no  longer  escajies  and  the  pneumothorax 
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cea.*^^  to  increai^.  Klebs  claims  that  retraction  *if  the  elastic  wall  oj 
the  iihx-itli  aids  tliis  eoudition.  The  data  rt'giinling  the  fretjiiency  of 
hieiiiMpty^is  viirv  e«>iisi<leriibly.  It  niuy  Iw  eitiin»letely  absent,  as  liati 
Iktu  t'rij[tha^ized,  but  is  pretty  eou.stant  with  extensive  wound**.  v. 
Coler  and  Sehjeniiiig  observed  luemnptysis  8  tinier  in  14  eases  which 
reeovemi,  and  which  were  ttijin-tHl  with  small-4'alibre  fiivarnis  {^~)7  jK*r 
cent.).  This  stateiueiit  ninesjMinds  U*  the  observations  of  Kiittner 
find  Hildebrandt,  Mc».ss;ikn\vski  rejmrLs  40  e«ises  with  ha-moplvsis 
in  43  iM.-netrating  injiirie^s  of  the  chest.  In  some  cases  this  «iynij>tom 
does  not  persist  for  any  length  of  time.  Accc»rding  to  Kuttner, 
it  nmy  last  fi'«»m  ten  minntes  to  fourteen  days,  Thtu^  is  usmiily  an 
antioying  tendency  to  e4iUjLrh. 

Emphysema  is  a  symptom  which  must  be  ecmsiilered.  The  author 
has  sptiken  of  this  eimditioii  in  connection  w*ith  simple  wounds  <if  the 
pleura.  He  has  observed  that  it  is  nitfre  comLiiun  w^ith  stub-wounds 
than  with  gunshot-wounds.  The  tmjiieney  of  this  condititm  vanVsi, 
uc<-'ording  to  ilitlerent  surgeons  (Heuiien,  1  in  50  ;  Neudorfer,  1  in  200  ; 
in  the  Franco-German  War,  12  in  100).  v.  Coler  and  Schjemiiig 
observetl  this  condition  twice  in  22  cases  ;  and  Kuttner  and  Hikle- 
branth  in  alnnit  20  jier  cent.  As  a  rule,  emphyst'ma  is  limited, 
although  cases  have  been  reported  in  which  it  extended  over  the  entire 
botly. 

Prolapse  of  the  lung  or  liernia  of  the  lung  is  more  frequent  with 
^tab-  or  inci,sefl  wounds  than  with  gunslitjt-wttunds.  In  injuri<»s  due 
to  small-<*alibre  projectihs  it  is  sehhun  tibserved,  except  wiien  a  diag- 
onal wound  opens  up  one  of  the  intercostal  sjiaces  for  a  considerulde 
distance. 

In  the  War  of  the  Reliellion  only  T  cases  of  prolapse  of  the  lutig 
Avcre  rcjwrtt^l  due  to  gunshot^ wound  of  the  chest ;  and  Morel  I.ia valine 
rejxirts  only  3  ciises  due  to  gunshot-wuuntls  in  30  eases  of  prolapse  ; 
AVahl  obser\'e4l  only  1  case  in  the  Fmnco-Gemian  War.  The  l>all 
entered  at  the  level  ttf  the  last  dorsal  vertebra,  four  inches  to  the  left 
of  ttie  spinous  proeess  and  lietween  the  seventh  and  eighth  ribs,  one- 
half  inch  outside  the  manunary  line,  and  t^^ped.  A  hernia  develojHHi 
about  the  size  of  an  apple,  which  incn^asetl  on  expiration  and  Ijecnme 
smaller  on  inspiration.  This  gradually  became  necrotic  and  recovery 
took  place  after  seven  to  eight  weeks. 

If  there  is  c-oi\si<lcral>le  constriction,  the  prolapsed  piece  of  lung 
Iwcomes  congestetl  and  tends  to  become  necrotic.  In  some  cases  the 
lung  rccetles  again,  whereas  in  otliera  it  can  l>e  nbserved  to  fill  witli  air 
and  can  be  easily  compressed.  Not  infrccpiently  this  prolapsed  jjor- 
tion  occludes  the  o|>ening  in  the  chest- wall  air-tight  and  pneunio- 
thonix  has  no  chance  to  develop,  which  without  this  accident  wouhl  in 
all  probal>ility  be  present. 

The  clinical  course  of  injuries  to  the  lung  varies  considerably. 
Empyema,  according  to  Kuttner,  is  uncommon  even  with  conservative 
treatment  iti  injuries  from  modern  firearms.  Aside  from  the  primary 
dangers  already  emphat^iztni  the  oi»urse  will  depend  upon  the  absence 
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or  presence  of  infiiction.  There  are  two  jMjsaibilitieH.  The  wound 
may  b<?com(?  infected  from  without  by  the  projeetik*,  etc.,  or  from 
within  hy  the  air.  It  is  well  known  thjit  tlie  hitter  is  an  uncommon 
event,  as  shown  by  HiUer  anil  Kunig,  because  the  air  which  enters 
18  more  or  h*ss  lilterwl.  The  ^ermti  are  afit  to  rernaiii  adiiereut 
to  the  bronchial  mucoui*  membrane.  It  niust  always  be  remem- 
beretl  that  there  is  the  possibility  that  mme  inilammator)'  process  in 
the  tuno^  may  have  been  present  at  the  time  of  injury.  Besides  thLs, 
it  mav  happen  that  su[>puration  takes  |ihice  even  wlien  the  conditions 
about  tlie  wounil  seem  extremely  favorable.  For  aonie  rcjison  or  other 
this  ae^ident  is  apt  to  i>ccup  quite  Iat4\  Wlien  none  of  these  conditions 
is  present  and  no  hu^e  hrnuchi  have  been  injured,  tlie  clinieid  course 
is  usually  favorable.  The  luni^  soon  msumes  its  function.  Kcniig 
observeii  in  experiruents  in  which  the  lun^  was  only  sniKM-iicially  iu- 
jure*!  that  this  t^iok  place  within  twenty-four  hours.  The  smoother  the 
canal,  the  less  the  uuinl>er  of  int(^rferiug  foreign  l>odies,  etc.,  the  more 
rapid  tins  part  of  reertverv.  There  are  numerous  cases  of  recovery  of 
this  sort  reportwl,  and  the  statements  from  the  South  African  \Var 
pnjve  that  this  is  much  more  often  the  case  with  small -calibre  firearms 
than  previously.  In  many  cases  the  wounded  recovered  sutfieiently  to 
be  able  for  innnediate  service.  Hienmthorax  lasts,  uf  course,  for  some 
length  of  time,  l>ut  even  complicated  cases  may  recover  cimipletely. 
The  parietiil  and  visceral  pleura  become  intimately  adherent  at  the 
seat  of  injury.  If,  however,  healing  is  interfered  with,  there  may  be 
superficial  or  deep  sloughing  of  the  bullet-track,  accoixling  to  the  con- 
ditions present.  Oniuulati(uis  deveh^i)  and  iiealing  takes  place  after 
considenible  tiine.  The  signer  fon-ign  bodies  that  are  [irescnt  are 
eliminated,  and  the  more  rapidly  superficial  sloughing  portimis  are 
cast  off,  the  quicker  recovery  takes  place.  When  the  wound  of  en- 
trance and  that  of  exit  are  closed  ef>mpletely  a  circumscribed  abst^ess 
may  <levelop  in  the  c(air8c  of  the  bullet-track. 

When  no  primary  adhesions  have  developed  and  the  wound  has 
become  infecttxl  either  l>y  the  air  or  by  tlie  projectile,  or  by  mate- 
rial that  has  been  Ciirriwl  into  the  chest,  the  jjathi^logical  processes 
differ  materially.  The  extmvasatcd  blood  decomposes  rapidly^  giving 
rise  U)  a  [»rnfuse  air-fimtaining  exutlate  that  may  fill  the  pleund 
cavity  within  forty-eight  hours,  if  not  Sf)Ouer,  press  njwm  the  lung, 
depress  the  diaj)]iragmj  ami  displace  the  Iieart  and  healthy  lung.  It  is 
frequently  very  purident  with  a  penetrating  mior,  serosanguinons,  imd 
is  dark  brown  and  flaky.  The  surface  of  the  pleura  is  covered  by  a 
thick  libropnrnlcut  layer.  Similar  processes  develop  in  the  track 
within  the  lung,  and  larger  and  smaller  pus  foci  appear  \vithin  the 
organ.  The  injured  lung  may  at  times  bectmie  gangrenous  and  large 
portions  may  be  destroynL  When  the  pn>cess  does  not  present  this 
maligmiot  chanieter,  which  usually  kills  the  wonndwl  within  a  short 
time,  a  suppurating  process  may  devehip  and  empyema  result,  Ijob- 
ular  f(jci  form  and  an  abscess  of  the  part^nchyma  may  rupture  into 
the  i>leural  c^ivity,  or  vice  versa.     Processes  of  this  sort  may  extend  to 
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the  healthy  luii^  f»r  iiiv«tlve  the  jii'rietiitliiirn  and  iiKMlia?;tinum.      Where 
thiTc  is  prolonged  suppuration^  ulher  organs,  such  as  the  spleen,  kid 
neys  and  liver,  my  bt;  aiik'teil. 

Ket'ovtTv  may  take  phiee  in  those  cases  with  proper  treatnu-nt. 
Both  .surfaces  of  the  jilenra  beeome  adherent  to  a  van*in|^  extent.  In 
chronic  empyema,  thick  fibrous  masses  develop  wldeli  retanl  nxHDverv. 
Later  will  be  eousidcred  the  alterations  of  the  thorax  and  the  o«)ni- 
pensatory  curvatures  of  the  spine  and  displacement  U[)ward  of  the 
abdominal  viscera,  especially  of  tlic  liven 

Sometimes  the  patients  do  not  re<'over,  and  succumb  finally  to 
chronic  suppuration.  They  seinn  to  lune  stood  the  |>riniarv  condiliun 
fairly  %velh  although  they  become  iufet^ted  later  by  tulMTcle  haeilH. 
Recover)'  is  influenciHl  by  the  presence  of  foreign  btKlics.  It  is  well 
known  that  these  may  IxH^mie  en*'apsuhite<i  witliin  the  hing.  Thev 
must  have  Ix^en  mcnv  or  less  sterile,  nthtnvise  they  wonhl  have  prr>- 
dueed  geneiiil  or  locjd  infection.  The  consistence  of  these  foivipn 
bcxlies  is  of  some  intinence,  beejiuse  bullets  and  similar  b<»dies  are 
very  apt  to  beeome  encapsulutetl,  wheivas  vegetable  substanceji  are 
usually  cjist  otf,  and  animal  substances  are  dissohed  or  attaekeil  and 
removed  by  phagocytes.  New  tissue  devehtps  around  the  fi»i^ign 
bodies  during  the  process  of  encii]isnlMtion.  If,  liowever,  leucocytes 
can  pcnetrat*'  the  snl>stanccj  the  latter  may  succumb  to  the  attack.*  of 
these  cells.  The  tissue  in  which  the  body  is  Imlged  is  of  inijx»rtance, 
because  t[ie  hnig  and  pleura  especially  are  extremely  tolerant.  Al- 
though some  Ibreign  botlies,  csj>ectally  bullets,  may  htiil  up  vvithin  the 
lung  and  never  produce  symptoms,  they  are  always  a  danger  and 
frequently  give  rise  to  severe  disturluinees,  such  as  circumscrihetl  or 
diffuse  empyema,  later  when  they  have  l>een  forgotten.  C  ast-s  have  Ixvn 
re|>iirtetl  in  wliieh  foreign  bodies  have  been  coughe^l  up  after  many 
years.  There  is  no  doubt,  as  recently  provetl  by  Brunner  and  Grntzer, 
that  iMieteria  winch  have  enteral  a  foreign  body  may  remain  in  situ  fV>r 
a  long  time  without  giving  rise  to  syniptoms,  and  then  suddenly  show 
their  virnlenee  for  reusous  which  are  unknown.  These  are  not  eases 
of  reinfwtion,  but  are  due  to  the  development  of  the  latent  path4»> 
logical  properties  of  encapsuhited  org.misms.  The  author  nmioved  a 
piece  of  h^ad  fmm  a  patient  that  had  been  shot  in  the  back  in  1866, 
The  bidlet  had  given  rise  to  no  symptoms  for  twenty  yeai*s,  but  sud- 
denly causwl  marke<l  sup]«inition.  It  lias  been  demunstnited  experi- 
mentally that  bacteria  which  enter  with  a  bullet  are  not  killed  by  the 
heat  of  the  projectile.  The  fact  that  bits  i>f  clothing  which  contain 
aliundant  bacteria^  as  sh<nvn  by  Karlinsky,  may  enter  with  a  bidlct 
needs  but  to  be  mentioned.  The  bullet  itself  may  lie  c*mtanunatod 
while  passing  through  the  clotliing.  The  anthoi-^s  exjx'rience  seems  to 
show  that  bits  of  clothing  are  the  most  dangerous  foreign  bodies  that 
mav  enter  the  wound,  because  they  produce  some  react iitn,  not  imnie- 
diatelvt  but  later.  Demme^s  statistics  are  extremely  interesting.  Of 
102  gnnshi>t-wnunds  of  the  ehest  Mith  two  ofvf^nings,  45  died.  Of  57 
in  which  the  projectile  hxlgcnl  within  the  body,  52  died.     The  percent- 
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age  of  recovtM'it's,  even  in  time  of  peare^  is  low,  BJaiul  ftmiul  tluit 
out  of  36  revolver- wuiiinlri,  only  1  of  15  perforatud  i-aseh  ilitnl, 
whereas  5  of  21  penetrattnl  ciise^  ,succunibt*(l»  Bi'itljoltl  foinitl  only  '?* 
castas  in  whii'li  tht?  |>roJLH*tile  hceiutie  I'ncapsnlatetl  in  1*J1  injuriis  *if  tbt- 
chest,  and  Mossakowski  (.■mplmsizi's  particularly  tlwt  tln>.se  cms^'s  of  in- 
jury to  tlio  ohest  were  csjM^'iiilly  tmfavfu-ahle  in  whieli  tlit^  projwtile 
n»iiuiine<l  in  the  Ixxly.  Tlu'  author  could  n-port  ii  mniilwr  xA'  rase.'^  in 
which  n'volvrr-bulls  remainLMJ  within  the  t'hf.st  cavity  without  danui«;e, 
altlamgh  tbcre'  were  at  first  grave  sy]iij»t<inis.  (Jci^er  reports  a  case 
in  which  a  soldier  jointnl  hts  ivgirnent  after  five  days  aiid  eou^lietl  up 
the  bullet  three  years  later  during  an  attack  of  pneuniotiia.  Weiss 
reports  a  case  in  which  a  man  was  shot  twenty-five  years  before  the 
date  of  his  death.  He  sueeundied  to  severe  hetuorrliage  from  the 
liiug^  and  the  auto|>sy  showed  tltat  the  Imll  was  contained  in  an 
abscess  cavity  which  connected  witli  a  bronclins. 

Althougb  at  the  present  time  surgeons  are  able  to  h>cate  most 
foreign  limlies  in  the  lung  by  means  of  the  radiograph,  it  is  a  very 
ditfen-nt  matter  to  find  tliem,  Tuffii^r  reports  only  '1  recoveries  out 
of  11  operations.  Cliristovit-:eh  was  able  to  reniove  a  linllet  with  the 
surrounding  necrotie  parencliyma.  Tlie  projectile  preseute<l  in  the 
empyema  cavity,  which  ha<l  been  (>i)ened  six  days  aflt^r  the  ))rimary 
injury.  Projectiles  of  small  ciilibre  rarely  remain  within  the  chest,  so 
that  tlie  prognosis  is  mucli  more  favorable  than  in  former  linies. 

The  prfM'(:^s  of  beaJing  in  I  lie  [ilenni  and  lung  has  been  accurately 
studied  experimentally  and  clinically.  Tt  has  been  shown  that  rejiair 
is  sim[de  provich'd  there  is  no  complicatton.  Konig  observe*]  in  his 
experiment-!  that  wtnuKls  of  the  pleura  and  hmg  l)e<'ame  ghicd  to- 
gether very  rapidly  by  tibrin,  and  that  comie<'tive-tissiie  adhesit»ns 
cleveloj>e<l  within  a  short  time.  When  the  fibrous  deposit  was  re- 
moved, it  was  found  that  the  wound  in  the  hnig  had  been  closed.  On 
forcing  air  throngli  a  bronchus  into  the  lung  it  was  found  that  the 
wound  did  not  leak  in  the  le^st^  and  elifsnre  was  so  complete,  even 
after  removal  of  the  occluding  material,  that  the  lung  usually  bni'st 
at  some  other  point  when  air  was  forced  in  under  pressure.  The 
wound  is  also  chised  by  the  aid  of  hemorrhage  into  the  bronchi, 
Hadlich  studicHl  the  finer  prfH-esses  of  the  tear  of  the  bing  and 
pleura  with  gre^it  wire.  His  experituents  refer  only  to  uneoinplteated 
%vounds.  He  even  avoided  pneumothorax.  Several  animals  whose 
limgs  Hadlich  injured  die<l  from  hemorrhage  ;  in  tethers  the  amount 
of  bleeding  was  insigniHcant.  This  author  found  that  with  injuries 
of  the  lung  the  margins  of  the  incision  heal  rapitily  even  when  bleed- 
ing within  the  lung  persisted.  The  tnlges  were  slightly  turntHJ  in. 
Aftjer  three  hours  swf4]en  and  broken-down  alveolar  epithelium  could 
be  titund  in  the  air-vesick'is.  Small  round  cells  made  tlK'ir  ap|M*ar- 
ance,  which  could  easily  In?  txinibunded  with  lymph-cells.  The  wounds 
unite^l  within  a  very  short  time,  even  after  six  hfvurs.  The  epittielial 
and  nmnd  cells  become  very  abundant  at  this  jwriod,  and  the  latter 
infiltrate  tlie  surrounding  tissue,  especially  the  alveolar  septa,  and  fol- 
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\nw  :\lin-:£  rh*^  <rj«"ir-fr  <•!*  thf?  vir:T.-*^L-.  They  ntiv  even  indltraite  their 
v.;ii!-  :i.';.i  ■«i-ir:.ie  th»^  liim#?n  «»t  »inail  arteries  i white  thn>Dibr«5, 
Zjififj  .  Tfir  i.irsp-r  artrries  remain  patent,  altb.»agh  the  walls  «h*jw 
lJnrrii.-^;lk:ir/l^:  ?iirn«  *tt  infianiniation.  The  epithelial  cells  not  iotiv- 
'j'l^ritly  'n.ri'-airi  rrnrn  thre»r  to  toiir  naeleL  Whenever  a  bn>iieLu7-  has 
^J^■*:^l  ir.jiirMl.  ic  rf:niain-'»  ofien  np  ti>  the  place  where  co^rnlation  ha^ 
tAk^n  fii:tr>-.  A.o  a  nile  only  a  «mall  qoantity  of  coagalated  kl«x)d  is 
rri;ntjiiri»ii  :iriri  the  hn«nchial  epithelium  i:*  •wnlien.  There  is  nnuid- 
ffAi  innltnti'rn  in  the  vi<-inlty  nf  the  pleaial  wixind  and  the  eiido- 
th*liiim  i.-  -w«'ll*:n.  After  thn^e  *»t  tour  ilay?  ^pindle  cells  are  pnpsent, 
anfl  '.n  the  rixth  tlav  a  •■onn»i:tivi— ti-.sue  ssir  is  «.ieveli>pe«i  in  sil^t 
fra-*r-  of  injrirj.  Thi*  takfr»  -r«.»mewhai  l«»njrer  with  more  extensive 
fhiUKiiif:.  l-rfit»-r  riiviti»>t-  4evelMp  in  the  H.^r  which  contain  air.  These 
apfirnr  o*  U:  pn>iuf»-*l  nie-hanir-ally  by  the  action  of  the  adjoining  and 
(ytTumnnicinu^  bri»rKrhi.  Thi.--  woriM  .-reem  to  l»e  b«>me  ont  bv  the 
fa't  that  when  th^-y  an.-  cl^-^  t»»  the  bronchi  they  are  lined  with  the 
-anie  •''^rt  nf  frpitheliiim.  The  ^-ar  finally  beotmes  quite  firm  and  more 
den-*:  than  the  .-urn»undinjr  lung-tissue. 

l>ivi(lfr<l  bronchi  may  unite  again  c«>mpletely  and  retain  their  lumen 
pnivirl^-fl  there  ir  nr»  di:- placement.  Oblitenttion  was  never  noted. 
The  alvf-r^li  in  the  vicinity  *»i  the  wmind  resume  their  normal  appear- 
ane-*:  in  the  frrmr-e  of  time.  The  inflammatoiy-  pnx^essesare  not  exten- 
?*ive.  althoM;rh  they  are  Kimewhat  more  marked  than  is  osual  in  soft 
fuirt.-*.  A-pirat*"<l  blf»o*l  i-  of  no  importance  if  in  contact  with  the  air 
of  the  bmnclii  and  not  in  direct  c^mtiict  with  the  air  of  the  wound. 
Thi^i  i-j  further  }>rrw»f  of  the  view  that  the  air  is  more  or  less  filtered  in 
it-  |Kis.<%'i^r:  thnMiffh  the  bn^nchi.  Examinati4>n  of  the  parietal  pleura 
>.hr»we«l  that  thr-re  was  con.«iderable  reparation  of  the  wound.  The 
intervening:  siibstan*v*s  were  r?en>fibrins  and  recoverk-  took  place  as  in 
rither  w>ft  j>jirts.  Hadlich  did  not  obser\'e  adhesions  between  the  two 
pleune  and  p^eurionienibr.uious  bands  were  present  in  only  4  case?. 
Tlie  plnj:-  of  exuilate  .-ritnatHl  on  the  ]>leuni  so«»n  s*how  evidence  of 
orfr7ini/:ition,  and  it  is  not  improbable  that  the  epithelium  partakes  in 
til  is  proi-e-s. 

Hadlirli's  results  corrwpond  to  the  statements  of  Klebs  and  Arnold. 
\t  i'  ji-toni-liirifr  Imw  nipidly  recovery  takes  place  after  gimshot- wounds. 
TIk-  or<:an  I-  a  -oft  eia.-tir  tissue  which  closes  the  track  imnieiliatelv, 
proviih'd  tlicre  lia-  not  bicn  extensive  loss  of  substiincc.  It  is  not  an 
e-pccially  i'avoniljle  nufliuni  for  inflaniniatoiy  processt\s.  The  track 
of  tfic  bullet  i-  still  further  rhM-il  by  the  prcssun'  on  the  organ  due  to 
piieiiriiothorax.  I>«-i(h-s  this  the  snrtacc  of  the  wound  Ix^comes  w>vered 
willi  fibrin  ami  the  canal  itsj'lf  filled  with  blood-clot.  Ver}' little  air 
e-c;i|K'.-.  frorn  tiie  alv(?oli.  TIh'  ininiKliate  vicinity  is  infiltrated  with 
blooil,  .-inurtiiiM'<  more,  sonietimcs  less,  according  to  the  amount  of 
injury  and  tlie  ve«;H'ls  injnrcHl.  When  then*  are  no  foreign  bodies  in 
the  canal,  primary  healinjr  niay  take  jilace  with  but  very  slight  new 
Ibrmatioii  «»!'  ti<.-ne,  which  <lii1ers  as  far  as  the  pnx^ess  is  concerned  in 
no  way  from  the  tear  of  other  tissues.     The  blood  becomes  absorbed 
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or  cxpec't^irattxl  au(J  mund-rell  iufiltration  oreeirs,  followetl  by  scariR- 
ciitinti»  .so  that  it  in  difficult  later  Ui  di4i'<^t  the  seat  of  iujiirv.  The 
amount  of  hieeration  around  the  wound  of  exit  is  more  jiroiinuoeed 
than  anunid  the  wound  of  entrance.  The  result  of  exjHTijneiits  and 
the  experienee  with  snudl-calibrc  tircariii^  m^'m  to  hn  harmouious. 

The  :^tati.-itic^  on  injuries  of  the  lung  !?how  great  variation  as  re^anls 
frefjueney  and  death-rate.  To  enable  oorreet  ju(%meut,  onet^honhl,  of 
e»)urM',  iuelude  the  caries  t!iat  die  ini mediately  after  injury  or  witiiin  a 
j^hort  iijiaee  of  time.  Those  eases  tluit  reueh  a  hospital  iiave  already 
passed  the  chief  daii|t^er — primary  hemorrhage.  Lottier  tried  to  correet 
the  errors  in  sstatisties,  and  noted  the  .«eat  of  injury  of  those  left  on  the 
battleJiehl  and  tliose  that  died  within  the  Hrst  Iweuty-four  honr>.  He 
faunl  27  ]ier  cent.  (»f  4<Ji>  deaths  due  to  wounds  of  the  chest.  The 
absolute  death-rate  of  gunshot- wounds  of  the  chest  in  18<U  was  68  ptT 
(vnt.  ;  4G  |x?r  cent,  died  ou  the  field  of  battle,  8  j*er  cent,  during  the  first 
forty -eight  hours  and  48  per  cent,  later.  Riehter  made  the  following 
observations  in  187U  and  1871:  (a)  JK^  chest-wounds  out  tvi'  2(>00 
ca>es  iluring  sieges,  18  of  which  were  nnisket-ball  wounds  and  7o  due 
to  shells ;  3  of  the  former  and  33  of  the  latter  died  immediately.  (/>) 
114  injuries  of  the  chest  rmt  of  1 121)  cases  during  battle,  8f)  of  which 
were  musket-balis  and  2o  shell-wounds  ;  4o  of  tlie  former  and  10  of 
the  latter  die<l  instanlan(»oiisly.  In  the  <  Vimean  Wnr  the  mortality  in 
the  various  arnues  varieii  between  77  and  118  per  cent.  ;  in  the  Ameri- 
can Civil  War,  62.5  ]yQr  cent.  It  \s  safe  to  s«w  that  about  1  injury  of 
the  chest  to  12  injuries  in  genend,  and  that  40  per  cent,  of  all  wounds 
of  the  chesty  were  [wnetniting,  an*I  that  the  total  mortality  is  aliout  60 
I>er  cent.  The  mort^dity  since  the  use  of  small-c^ilibre  firearms  is  eon- 
sidendjly  less,  altliough  no  definite  figures  are  at  hand. 

DiagEoais. — .\lthovtgh  the  diagnosis  of  penetrating  wounds  of  the 
chest  is  not  difficult,  generally  speaking,  there  are  cases  in  which  it 
may  lie  very  difficult  at  first  to  decide  just  what  the  extent  of  the  injury 
is.  It  is  not  easy  to  state  sometimes  wht  ther  tlje  lung  has  been  injured 
or  not.  In  some  eai^s  this  is  abst)lutely  impossible.  Not  even  tlie 
course  of  rei^over\'  will  enable  any  definite  stitement.  This  applies 
especially  to  the  injuries  from  smallHrtdibre  firearms.  If  there  are  a 
wound  of  entrance  and  a  wound  of  exit,  and  the  dirw-titin  wliicfi  tlie 
projectile  took  corresponds  to  the  position  of  the  lung,  espeeially  if 
the  ball  struck  at  right  angles  tu  the  surface,  one  will  as  a  rule  not 
make  any  mistake  in  assuming  that  the  lung  has  been  |>erforjted.  It 
has  been  mentioned  that  it  is  i-nsy  to  be  deceivf**!  in  the  up[>er  lateral 
regions  of  the  ehiwt.  The  ball  may  pass  thnjugh  the  base  of  a  nniical 
mass  of  soft  parts  outside  of  the  pleum,  esjieoially  if  the  arm  is  raiseil. 
Tlie  impression  is  that  the  bullet  has  passe<l  through  the  chest  cavity. 
Hsetuttptysis,  wliicli  in  sttme  e;;ises  is  profuse,  may  Ix*  ninsidere<l  a  very 
valuable  and  alrmwt  e<nistinit  sign  of  injury  of  the  lung,  althnugh 
it  may  be  absent  even  when  the  amount  of  tlamage  is  very  great.  The 
tendency  to  cough,  which  tortures  the  iKitient  extremely,  is  also  a 
valuable  ?ign.     Whenever  the  wounded  become  rapidly  pale  or  the  lips 
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cyanotic,  the  eyes  pnitnulin^,  tho  extremities  cokl  or  crarapcxl,  there 
is  usually  severe  itilerual  lienmrrhage,  jvrttvi<!eil  there  is  no  8h<»ck,j 
from  which  ihe  individual  soon  dies.  Tiie  author  has  reiHsiteclh  " 
eiiijihasized  that  it  is  extremely  <]iflinilt  tn  dfcide  whether  the  heraetr- 
rlifjij^*.'  foint^s  frnin  the  ehist-wall  or  IVom  the  lun^  itself.  Tlu*  preseiiee 
of  foamy  iAoml  in  the  wound  in  the  ehest  will  indicate  injury  of  the 
Inutr.  It  has  Ikh^'u  denionstrattxl  that  severe  hemnrrhaj^*^  u^uallv 
rt'sult  from  injniy  to  the  pulmonary  vessels,  and  tliat  the  internal 
niamniarv  and  intercostal  arteries  always  hlec^l  thn»ya:h  the  external 
wotnid  as  well.  In  favor  of  sin>jdc  penetniting  wound — I,  r.,  opening 
of  the  pleura — would  be  the  entrance  and  exit  of  air  through  the 
wound  in  the  chest-wail  on  inspiration  and  expiratian,  pneumothorax 
ami  cmpliysunia,  esjM'cially  if  the  air  has  not  free  exit,  either  on  aec<jmitl 
of  the  diag«tual  direetiiiu  of  the  wound  or  due  to  rapid  plu^^ing-  of  the 
irnme.  Tlie  ahseufr  id'  pueumothonix  dues  not  indiwite  that  the  pleum 
has  not  been  injmvd.  It  may  even  be  aljsent  when  the  lung  ha*?  lieen 
injnreil,  which  is  the  rule  when  there  are  adhesions  hetwt^^n  the  pletira. 
Tile  s(x>ner  hieniothomx  disap|»ears  after  closure  rif  tlie  external  w<_»und 
the  more  {jrohable  it  is  that  the  lung  was  not  involved,  For  this 
reason  tense  pneumothorax  which  continues  to  increase  and  produce 
symptoms  of  pressure  and  dyspncea  in  spite  <jf  closure  of  the  external 
wound,  indicates  laceration  of  the  hmg  itself  Extensive  emphvsema 
is  of  similar  signifieimce,  iK-causc  with  siuiple  wouuils  of  the  pleura 
under  favomble  eontlitions  this  symptom  is  usually  limited.  Micro- 
seopieal  examination  of  the  sputum  may  give  a  certain  amount  of 
information.  Dollinger  was  able  to  demonstrate  bits  of  cloth  in  one 
case  and  the  white  bloml-cells  eontained  in  the  sputum  showeil  blue 
pigment,  whieh  was  derived  irmn  the  unilbrm. 

Prognosis. — The  prognosis  of  [penetrating  wounds  of  the  chest  will 
be  evident  trean  the  above  statements.  It  is  invjwssible  to  nmke  anv 
definite  statement,  Ix-cjuise  the  observations  vary  so  greatly.  The 
statistics  etf  the  different  wars  wrjuld  renlly  be  of  value  had  all  injuric?^ 
to  the  ehest  been  made  note  of  and  whether  the  soldier  dicii  immedi- 
ately  or  was  snbsrx|riently  treate<L  It  has  been  shown  that  a  lai^ 
p4'rcentage  rtnuaincil  on  the  tield  (>f  battle;  117  of  254  died  imme- 
diately. A  certain  numl^er  die  on  the  way  between  the  field  of 
action  and  hospital,  and  only  the  remaining  woundt^l  come  under 
medi«il  observation.  Besides  this,  injuries  to  the  mediastinum  and  the 
important  organs  contained  therein,  and  the  complieations  due  to  injur>' 
of  the  abdominal  viscera,  ought  to  lr>e  left  out  ui'  cimsideration.  The 
prognosis,  however,  of  gunshot-wounds  of  the  htug  with  mmleni  fire- 
arms is  rather  favorable.  The  experience  in  peiice  and  during  the 
recent  wai*s  Vicars  out  this  assertion.  Strehl  reports  that  all  12  gun- 
shot-wounds of  the  lung  under  his  observation  recctveretl.  He  did  not 
observe  any  infection.  Ringel  rep(»rts  that  the  17  patients  whieh  he 
treated  all  recovered.  Some  of  these  were  ready  for  service  eighteen 
days  after  injury.  The  chances  for  recover^'  for  those  that  come  under 
treatment  is  far  trrejiter  than  formerly.     Alanv  wounded  will  die  im- 
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mediately  after  iojury  on  the  field  of  liattle,  due  to  hemnrrlia^.  Tliis 
is  es|>*.'mlly  tlie  L-ii-se  when  tlii'  lung  i?*  perforated  ii«ir  t!ie  liilu>^  and 
some  large  ve.s^el  Iisls  Ihi-ii  durii:ijj;t3ti.  The  modern  jiriijectile  b:i8  the 
ppf'ulifiritv  of  euttiuiL::  the  ves.'^el-wall  much  L4eaner  than  the  old  !mllet, 
wljieli  eiiu?es  nMieli  greater  aod  UK^re  prohmged  bleetling.  Thi^  uufa- 
vorably  affects  the  prognosis.  Although  tlie  death-mte  of  12,5  per 
eent.  observetl  by  v.  Coler  and  Schjerning  duriiii;  peace  witli  a  8  mm. 
proje^'tile  will  in  all  probability  never  l>e  reuelied  uii  the  tiehl  of  battle, 
still  tlie  [lereentage  will  be  far  more  lavomble  than  funnerly,  heeiiuse 
the  Wound  is  inHicted  from  a  greater  distance  and  bone-splintei"s  and 
other  material  will  not  \ie  earned  into  the  lung  so  fre<inentiy.  Causes 
have  been  reports]  in  which  both  lungs  were  shot  through  and  recovery 
was  uninterriipt^Hl.  Only  1  case  of  empyema  has  been  observed  of 
14  cases  of  gnnshot-wounds  that  reeitvcred.      {v.  Coler.) 

The  fact  that  the  mixlern  projccticle  tloes  not  often  remain  in  the 
hmg  IS  of  favorable  signifieance.  Almost  ahvays  the  bullet  traverses 
the  chest,  and  most  of  tfie  ballet-tracks  are  eomjKiratively  aseptic. 
Mattbiolius  mentions  that  ituly  .'>  bullets  remained  in  the  body  out  of 
45  jKjrfoniting  wounds.  This  accident,  as  has  been  seen,  may  become 
ver^"  annoying.  There  are,  however,  nuiny  teases  in  which  the  pr<i- 
jectile  has  liealed  up  in  the  lung  without  priKlucing  any  symptoms 
whatever.  The  cases  resulting  fatally  iirnnetliately  are  much  more 
uncommon  than  formerly.  For  evident  reasons  the  injury  in  times  of 
peace  is  much  more  favorable  than  in  war. 

Injuries  to  the  hilus  are  esjweially  dangerous.  The  farther  away 
froai  the  mot  of  the  lung,  the  more  favorable  the  wound,  because  in 
many  cases  f>nly  small  Ijronclii  iirv  dividt^l  and  there  is  un  hemorrhage 
which  endangers  life.  If  the  jMitieuts  survive  the  primary  dattgers, 
chief  of  which  is  hemorrhage,  the  suljsequcnt  course  of  convalescence 
will  depend  on  whether  the  wontul  lias  been  infected  t>r  not.  The 
symptoms  flue  to  infection  will  control  tlie  situation.  If  no  infcn^tion 
has  occurred,  even  severe  lacenition  of  the  Inng  may  heal  without 
reaction.  Perforation  of  both  lungs  and  simple  atTidents  mav  reci>ver 
completely.  Velde  reports  a  c^se  which  recovere<l  where  a  12  mm. 
bullet  opuntKl  the  thoracic  wivitv  sullicipntly  to  alhnv  considend)le  pieces 
of  lung-tissue  to  be  dischargetl  through  the  wound.  Formerly  a  large 
number  of  woumicd  die<:l  of  empyema,  whereas  at  the  present  time 
surgeons  are  much  more  al>le  to  et>pe  with  the  situation.  Quite  a  num- 
ber of  these  cases  may  be  saved  by  oi>cnition.  In  individual  cases 
comparatively  late  sec<indnrv  hemorrhage  luis  resulted  fatallv. 

It  is  necessary  to  observe  the  patients  I'or  a  ciinsiderable  lengtli  <tf 
time  before  making  any  statement  about  the  final  result  in  any  indi- 
vidual wound  of  the  lung,  for  it  has  been  shown  that  many  woun<l(il 
that  were  dtscbarged  well  sutfered  later  from  the  results  oi'  that 
injury,  or  dietl.  I^Ttliolirs  communications  are  of  esi>ecial  value 
bi'canse  they  take  into  consideration  the  subsequent  fate  of  the  injured 
individuals. 

Treatment.— Treatment  of  injuries   to  tlte   jdeura   and  of  the  lung 
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includes :  first,  care  of  the  wound  ;  pecoiid,  tn^atraent  of  the  primaiy 
symptoms  produced  by  the  injury  ;  und,  third,  trt-atuient  of  the  late 
symptoms.  The  author  ha^  ahvady  exjirost'd  him.scli'  regarding  the 
jiriuciple  of  treating  the  wound  in  cunnection  %vith  non-penetrating 
injuric-s.  He  refers  therefore  to  what  has?  been  said  in  this  direetion 
and  enipha.sizes  that  one  sliouhl  uvuid  examination  with  tingei's  or 
prttbes.  As  a  rule  one  aehieves  nothing.  In  spite  nf  all  care  damage 
may  he  d<jue.  Thij-  wajs  proluibly  the  ease  \\ithout  doubt  in  many 
wounded  iudividuals  in  the  pre-anti&;eptic  jx^riod.  Bullets  that  are 
tiituate<l  imnitxl lately  Ijene^ith  the  i*kin  ean  In-  n-moved  at  once.  The 
author  does  uift  huny  in  these  eases  and  has  remttved  the  pntJB.'tile 
repeatedly  after  etmsiderabte  time  has  elapsf»d.  The  wound  j-hould  not 
be  hennetie^lly  sealed  by  suture,  as  recently  reeomniendefl  by  I^ang^'n- 
biieh.  lu  tile  Anierieau  Civil  War  no  iavoitible  results  were  ithtained 
with  hermeticidly  sealed  wounds.  Of  27  cases  which  re*'overc<I,  the 
lung  had  not  been  injure<l  in  20.  In  42  cases  that  dit*d,  the  lung  Iiad 
been  wounded  in  all  Vmt  15  caset^,  and  only  30  eases  lived  seven  days, 
Biefel  lost  a  patient  in  wht^m  the  wound  of  entrance  had  V>een  sutured. 
The  thomx  bi<*iinie  ver\'  much  distended,  perforated  in  spite  of  suture 
and  e(nn|)ression,  and  discharged  air,  pus,  and  clots  of  blood  through  the 
wound.  There  is  no  doubt  that  closure  of  the  wound  is  the  best  way 
of  favoring  rejmir,  although  it  Is  not  necessarv*  to  suture*  Antisejitic 
closing  is  quite  sufficient.  It  is  to  the  credit  of  v.  Bergmann  and  Key  her 
ti>  have  ilemonstnited  that  very  favorable  results  are  to  be  obtained  in 
this  way  even  under  the  most  unfavorable  conditicnis.  Habart  obtained 
very  favorable  results  by  antiseptic  occlusion  of  the  wound  and  packing 
the  track  with  iiKlofonn  gauze.  In  some  cases  the  anaemia  and  press- 
ure-symptoms were  severe  at  first  and  collapse  was  marked  in  one 
Ciisp.  The  author  has  seen  ver\'  severe  injiirit^  with  niarkwl  hsemoptysis 
and  extensive  ha^motborax  recfiver  completely  with  antiseptic  occlusion. 
One  nmst  nt»t  be  alarmct!  by  the  early  threatening  symptoms.  Thi& 
cxptTience  is  common  to  many  surgeons,  and  corresjwnds  to  the  «)bser- 
vations  of  Kiittner  in  the  8<mth  Airican  War.  Absorption  of  fluid 
material  may  take  place  ver%^  slowly.  Even  in  penetrating,  inciscfl, 
and  stab-wnunds  the  author  does  not  close  the  wound  eomjtletely  hy 
suture.  Espifially  iu  these  cases  the  instruments  which  inflicted  the 
wound  are  apt  to  be  infect<:\l  much  more  frequently  than  bullets.  In 
tliest'  cases  simjile  occlusion  without  sulun*  has  been  of  valuable  st^rvice. 
The  chief  aim  is  to  shut  off  the  pleural  cavity  from  withnut,  which  is 
best  done  by  very  careful  bandaging.  The  author  does  not  approve  of 
imnicdiat<»  closing  of  stab-wounds  by  means  of  sutures,  although  the 
pissibility  of  disinfecting  gives  more  favondde  chances.  The  entire 
canal,  however,  cannot  fie  laid  op?n.  ^Mjcu  the  external  wound  is 
extensive,  it  is  well  tf>  ch>se  a  [)oilion  of  the  same  after  previously 
clesintng.  If  these  wounds,  however,  look  somewhat  doubtful  when 
cH>ming  ft>r  tn^atment,  simjde  antiseptic  packing  should  l>e  sufficient.  It 
is  best  to  use  large  strips  of  adliesive  plaster  on  the  chest  l>ecause  the 
dressing  is  apt  to  slip.     Even  if  the  overlying  bandjige  does  become 
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displaced,  the  wound  it^c4f  stays  oovereiL  The  greatest  possible  amount 
of  attention  she  mid  be  |Kiid  to  wound-s  of  the  chest  after  the  fii>t  dre^-i- 
iiig.  The  pulse  and  temperature  should  be  carefully  conlrolletL  If 
fever,  pain,  and  <liffieulty  in  bresithing  indicate  some  inflummatury 
pri-K?ess  in  the  interior  «>f  the  thorax,  the  Ijandage  should  be  ehangeil, 
any  sutures  remove«l,  and  the  wound  drained  if  ne^essar)'.  The  author 
has  repeatedly  observed  tkit  &uj)erticial  suppuratinn  of  the  wound  of 
exit  and  wound  of  entrauoe  is  of  no  great  importance.  Kiittner  ob- 
8er\*ed  symptoms  resembling  those  of  pneumonia.  He  explains  these 
as  being  due  to  the  absi>rption  of  l>luxl  in  the  lung.  Pneumonia  etinnot 
be  excluded,  however,  in  certain  eases.  The  rise  »)f  tfm|x'rature 
observed  in  some  cases  of  hsemothomx  doe^  not  necessarily  indicate 
that  the  c<inteuts  of  the  pleura  hfive  Ux^ome  infei'te<L 

If  there  Iuls  i>een  severe  hemorrhage  inimeiliately  after  tlie  injur\% 
especial  attention  should  l>e  paid  to  this  matter.  When  bleeding  is 
fn>m  the  vessels  of  the  chest-wall,  tlie  arterj'  should  Ije  tied  or  packed. 
When  the  hemorrhage,  however,  comes  from  v&ssels  of  the  lung,  the 
conditions  are  more  unfavorable.  Injuries  of  the  large  vessels  of 
the  lung  never  come  for  treatment  because  the  majority  die  immediately. 
On  the  other  hand,  superficial  injuries  «>f  the  parenchyma  produce 
no  great  amount  of  hemt>rrhage  as  a  rule  and  cause  no  special 
symptoms.  Besides  this,  hemorrhage  fi*om  the  parenchyma  of  the 
lung  usually  ceases  spontane*iusly,  provided  no  large  vessels  have  been 
iiijun^l.  Aside  from  the  ves?iel  it-^elf,  power  «»f  contracting,  c<>llapse 
of  the  lung,  and  pre^ssure  due  to  the  awMimulation  of  air  and  bliKxl  in 
the  |ileuRil  cavity  fav<ir  this  end.  In  many  cases  bleeding  persists  and 
severe  symptoms  arc  prmluce*!  due  to  pr^sure  upm  the  heart  and  both 
lungs.  The  author  wishes  to  mention  that  in  all  of  these  cases  sul>- 
cutane«ius  inje<"tions  of  moq>hine  give  most  favorable  results.  Abso- 
lute rest  in  IkhI  ami  oool  drinks  are  indicated.  Pn>longe«l  transjiortation 
is  always  dangerous.  Iee-}>i^jp^  should  l)e  used  externally.  Whether 
ergotin  is  of  value  given  internally  or  subcutanf»ously  is  doubtful. 
Whenever  the  symptoms  of  pressure  become  alarming,  it  is  well  to 
remove  the  bhxKl  by  aspinition.  At  first  only  a  sufficient  quantity 
should  l)e  removed  to  alleviate  the  threatening  symptoms  due  to 
pressure.  R;ipid  absorption  usuidly  follows  this  step.  If  necessary » 
aspiration  UMiy  be  rept^abnl  at  inter\^als. 

The  t|uesti4>n  when  aspiration  should  be  done  or  whetlier  it  ought 
to  be  done  cannot  be  answered  definitely,  for  the  author  has  seen  some 
patients  take  care  of  a  very  marked  hsemothorax.  It  may  occur,  how- 
ever, timt  the  patient  dies  due  to  cessation  of  the  he:irt  action  which 
might  have  h«^n  avoided  by  aspirating  at  the  prr>|ier  time.  The 
amount  of  fluid  <lnkwn  off  at  first  should  not  be  t<x»  great^  because 
there  is  the  j>ossibiIity  that  bleetiing  may  commence  again,  especially 
if  aspiration  has  lieen  necessary  shortly  after  the  injur\',  M'hen  the 
vessels  liave  not  become  thniml)osed  or  not  firmly  so. 

Forced  aspiration  should  be  avoided  in  all  cases.  The  seat  of 
puncture  will  depend  on  the  conditioos  present     It  is  best  to  aspirate 
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in  tb^  fiMi  '^r  -Ixth  int^^mut^tal  rpiu^e  in  the  axillarT  line.  Ooe  'sKi'>qM 
fir^t  exploit  with  n  nnfr  hyjii-i^-nni»?  D€€file.  Kattner  <ix*s  i».>c  reei:>fn- 
m»-rKi  a.-pirati'.ri.  arni  Jjf-.ni  has-  -*«rn  crmpjema  devel»:>p  ^sobbcqaenthr. 
It  i.-f  ffvuknt  t^j^it  thi.'r  t..fitrRin*>D  will  ix  be  c«>mpIeceiT  sox^^ctorv 
t/i  ttj^  f^j^rmr^r,  alth^^i;^  the  ir^^t-  mav-  W  £Lv*iraUe  at  tiiiK&  The 
i-nryp^ fii  alviay-  ^-n^i'-avor*  to  tin«i  the  bl*f<din^  pixat  and  tie  the  tcs««1. 
TTii-  L-,  howvv»rr,  im[i««?-!-ible  for  te^rhnkal  rea:?fiik>  in  the  najontv  ot" 
injtjn«s-  tf>  th^  \\m'^.  H«;morrhage  fhjin  the  niarglu  c^  die  lone 
may  \ff.  f^\vm:\i*A  by  transfixing  and  tying  off  m  m»i4tKy  as  siiowTi 
by  r»i>-ection  of  n*:'»-  growth.-.  ThL-  torin  of  injury,  however,  fe  not 
often  Siniifjfnsiif^l  with  any  great  amoant  of  bleedii^.  W.  Kodh  reeom- 
nien<i'i  bunting  up  the  r«fr>t  of  the  long  and  tying  the  bleeding  point  bj 
|jaA>*ing  a  ligatiirF-  arriund  with  a  needle.  This  has,  howerer,  nerer 
Usf-n  done  a-  yet.  v.  Omboni  anempted  to  attack  a  bleeding  long 
it-r-If,  txit  thf;  patient  di^il.  Kuttner  reports  a  ca:3e  in  wbich  cootinoed 
hemorrliage  gave  ri.-^*  to  *evere  press?upe-riymptr>ms.  The  seat  of  bem- 
orrliagf;  couUl  not  l>e  found  and  the  patient  died  afi&  two  days^ 
Tuflier  re|K»rt.-j  a  nunil>er  of  oase*i  in  which  success  followed  cleaning 
out  tin;  iiafniothorax  ami  t^ing  off  the  lung  amand  the  seat  of  bleed- 
ing. He  fnmn'uU-r^  that  it  i.*  justifiable  to  clamp  temporarily  the  pol- 
nionarv  ve?-.-«el».  Michaux  resected  the  sc*venth  and  ei^th  ribs  and 
eniptif<l  a  clot  of  blo<id  from  the  pleura  in  a  case  of  severe  hemor- 
rhagrf  after  a  revolver-wf>und.  The  wound  in  the  lung  was  near  the 
rrxit  and  was  pocked.  Twr»  draiur*  were  lef^  in  the  pleura.  The  cmse 
HUppuratKl,  but  eventually  recovered. 

The  indication.^  in  the  individual  case  will  decide  which  wonnded 
arr;  to  \)ti  tn-ated  in  this  radical  way,  for  it  is  not  reasonable  to  expose 
the  lung  immediately  as  a  matter  of  principle.  It  is  well  to  wait  for 
a  rw'rtain  length  of  time  and  rmly  make  an  attempt  to  find  the  bleed- 
ing fK>int  wh<;n  the  aniemia  becomes  severe  on  account  of  prolonged 
bhf<;fling.  Tlic  author  has  emphasized  that  even  severe  hemorrfai^^ 
are  af»t  to  Htop  of  their  own  accord.  If  it  is  not  possible  to  stop  the 
blr*e<liiig  with  sutures  or  by  tying  off  the  surrounding  lung,  the  track 
h!h»ii1<1  \Hi  jKi<kf<l  with  iodoform  gauze,  a  measure  that  has  frequently 
givi'ii  the  cK'^in,'*!  result. 

The  tn-jitnu-nt  of  the  prolapsed  portion  of  the  lung  will  de|)end 
upon  the  r-riiHlition  of  the  jK»rti<»n  presented.  In  recent  cases  in  which 
then*  is  iir»  niarkcd  (listnrhnnco  of  circulation  and  no  sign  of  infection, 
it  is  lM':-t  to  r-lcjiiise  thoroujrlily  the  protruding  lung  and  its  surnnmd- 
ings  and  npla*-*'  the  siiik^  with  the  necesstirv  ])recautions.  It  is  never 
nef(»s>ary  to  enlarge  the  wound.  The  jiortion  of  lung  should  first  lie 
eompresseil  ^o  as  to  ex|M*l  the  air  contained,  and  the  tissue  is  then 
pMshi'il  ]>aek  into  the  chest  r-jivity  during  deej)  inspiration.  If  the 
lung  is  iiijiiriHl,  which  is  not  un<'omnion,  it  is  l)est  to  make  use  of  deep 
catgut  stil<'hes,  so  ms  to  ]>revent  lieniorrhage.  Supc^rficial  stitches 
always  t**;!!*  out.  With  a  little  care  the  hernia  may  be  reduced  with- 
out allowing  air  t<Miiter  the  pleural  cavity  and  produce  secondary  pneu- 
mothorax.     If  there   i>  danger  that  this  may  take  place,  it  is  best  first 
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to  cover  the  protrmling  lung  with  a  ylvce  of  disitift'i'ted  riihber  tissue. 
The  t'ases  repirtt-d  hv  Si-hjirfj  Jiiirijit'ri,  HfidfTj  AdltM-^  and  Saiiht'i'g 
show  tfiat  iriimi'Uiatt!  rtHJiRitinii  nf  the  jirohipsi'd  |M»rtion  is  giKxl  trt'at- 
niont,  Kh>]Hitnwsky,  Volkt'l,  atttt  otln.^rs  iihservtil  that  the  pr<>- 
ki|»sc*tl  jwirtioTi  herniiK'K  nnliK'tHl  iif  its  ctwii  afcunl  at  times,  which  led 
Strorneyer  atid  Pirognlf*  to  cKin^ider  replacement  or  rt'seL'ttoii  of  tlic 
hernia  iMiiint4U"iridiratiHl.  Resection  of  prolujised  lung,  hriwevefj  either 
n-eeut  or  when  «rmiigreuons,  lias  lieeu  siieei'ssful.  Wlu-iiever  tliert*  are 
distufbances  of  the  eireiilati*>u  nr  when  tlie  pr(>hipst'd  p<>rtif>u  hjits 
bee^ime  iufecttnl,  the  author  e<»[iriiilers  it  best  Ut  |>ass  a  ligatiux*  amuud 
the  prolapses!  portion  and  wait  for  net^msis.  KirchhoiF  first  diminishes 
tile  size  of  the  wound  with  sutnres  and  tlieu  ligates.  Kinteten  and 
Urusiuow  have  had  good  siieeess  with  liLratirnu  Caudy  fmind  tliat 
ouly  2  cjises  out  of  14  in  which  the  j^mj^reuous  portion  liad  l>eeu 
resected  diinl.  There  are  many  ways,  therefi>re,  of  arriving  at  the 
desired  end,  and  prolapsed  lung  is  not  to  be  exjusidered  an  esjK^eially 
unfavorable  eoudi ti(  m . 

It  will  rarely  l)e  neeesHary  to  treat  the  pneumothorax  itself. 
Whenever  a  considerable  atiiouut  of  air  pr<uliiees  tin-eaten t tig  syni}*- 
toms,  aspiratifui  tnay  be  done  witli  advantage.  Ktiuig  rtHL'nnimentbj 
incisions  and  drainage  in  some  ea^es  iti  wliich  aspinitiou  iIk's  not  give 
the  desireil  n^lief  The  antlmr  dm-s  not  consider  it  wise  to  replace  the 
air  by  some  sterile  tluid.  It  is  eipially  inie^tfumon  to  be  ubligiHl  to 
attack  an  emphysema  itself,  i>ecanse  the  cases  in  which  the  air  has 
extended  over  the  entire  Ixxly  have  recovere<l.  Antise]jtie  jiacking^ 
as  a  rule,  soon  allows  the  emjiliyseiiia  to  disappear.  In  a  few  eases  it 
has  bct'n  necessary  to  aid  rcffnerv  liy  multiple  sniiill  incisions.  Konig 
reeoumiends  <Ice|)  ineiijions,  and  clainki  that  this  metiiod  has  saved  life 
in  individual  cases. 

As  far  as  the  treMmeot  of  the  subsequent  symptoms  due  to  imni- 
Icnt  piiKocsses  is  concerncil,  it  is  necessary  to  pi-rtbrni  ttif*racot<imy 
— i.  e.,  iretnoval  of  the  exudate — as  soon  as  possilile.  When  u  Wftunfl 
is  situatetl  low  down  ou  the  che>it,  it  may  be  [»ossible  to  rearh 
the  exudate  by  enkirging  the  opening  and  draining  the  cavity.  The 
dniinage  shonld  be  very  complete  and  countcrincisions  sh<>uld  be 
made  if  nf^H^^'i'ssary,  Konig  advises  that  these  eoinitero[>enings  should 
he  made  over  the  jn^int  of  a  sound  introdueetl  through  the  first 
wound  a.s  a  guide.  In  empyema,  where  tliere  may  l>e  c^iusidendtle 
displacement,  this  is  eHjK^cially  indicated,  bivause  it  is  other\v'ise 
possible  to  injure  visceni  that  have  iDcnnne  displaced.  AVh<*n  this 
is  not  possible,  an  incisicju  shuuhl  be  made  in  tlic  ordinary  way. 
Ktinig  ha.s  liad  gooil  results  in  suppurating  pmeesses  by  draining 
in  this  way  and  washing  out  with  antiseptic  sohitinus.  He  jm^fers 
sohitions  of  ("orrosive  sulilimate.  Pei"scmally  the  autlior  believes  that 
sterile  water  or  nornud  sjilt  solution  is  t[uite  sntHcient.  The  cleaning 
of  the  pleural  cavity  is  a  simple  mwhanierd  proeess.  The  infected 
tissue  cannot  be  sufficiently  impregnated  with  antiseptics  to  ftterilize 
the  re£:ion.     The  best  method  of  <lisinfeetion   is  to  remove  the  exudate 
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tliorou^lily.  Wu^hirij^  out  is  iiidifaTctl  only  in  empyema,  and  one 
i?li(itilcl  always  rt'itn'tiilirr  tiiut  <]ania^f  may  Ik*  ddiie  if  grefit  oare  is  nut 
takeu.  This  ajiplit's  tt»  any  washing  of  the  plt'iira,  because,  aside  frttm 
thu  [Miisoiioii.'^  aL'tiHO  of  any  fluid  used  to  wash  with,  the  reflex  aetion 
of  the  fluid,  esjKM'ially  if  used  uutler  high  jiressure  vr  at  low  tempera- 
ture, must  be  eon>ider«'d. 

Ht  re  will  be  giveu  only  a  few  remarks  bearing  on  the  technic  of 
thoniefitoniy,  ami  the  details  laten  It  is  best  to  make  an  incision  in 
the  tiftlj,  sixth,  or  seventh  inten^osta!  spaee  in  tlie  axillary  line,  pn»- 
vided  it  is  irti|M>,s^ilile  U*  utilize  the  w^uud  of  entmnce.  In  no  ease  is 
it  justifiable  to  be  guided  by  the  urea  ofduluess,  iH-eause  the  diapln-jigm 
is  |mshed  tlownward  very  rapidly  and  aiter  removing  the  exutlate  may 
arise  with  sufficient  mpidity  to  tlose  the  wound  in  the  thorax.  An 
incision  should  always  be  [»rfx*e<.ied  by  exploratory  puncture.  If 
tfioracdtimiy  is  to  be  done  withoiit  iTsection  of  the  ribs,  an  incision  is 
matlc  about  5  cm.  long  through  tlie  skin,  fascia,  and  muscles  down  to 
the  pleura,  keeping  as  ehtse  as  p*»ssible  to  the  upjKT  mai-gin  of  the 
lower  rib,  so  as  to  avoid  injuring  the  intercostal  artery*  As  a  rule, 
tlie  autlior  ])rcfcrs  to  puncture  tlie  pleura  witli  a  diret^tor.  Tiie  flnid 
runs  tfUt  in  tlte  grot>ve  innntHliately.  After  a  little  while  he  dilates 
the  opening  witli  a  knife,  fbrt^eps,  or  some  otlier  instrument  and  avoids 
n^nking  the  opening  larger  than  ncxjessjir)'  to  admit  a  large-sized  drain- 
age-tnlH'.  This  should  hnve  several  o|)cnings  and  need  not  be  espe- 
cially long,  and  slmuld  be  held  in  place  witli  a  saiety-pin.  If  it  is 
desiral>]e  to  wasli  out  the  «ivity,  a  double  tube  may  Ite  put  in  place, 
consisting  of  two  tubes  tied  together. 

If  it  is  necessar)"  to  resect  a  rib,  \vhi<!h  is  always  to  be  recom- 
mended, the  technic  is  alnnit  as  simple  as  with  intercostal  incisions. 
An  incision  is  made  under  the  sixth  or  seventh  rib  for  alniut  6  to 
8  cm.  The  |M:ri(>steum  is  removt^I  npwanl  autl  downward  by 
meana  of  an  elevator  and  lifted  fi\>m  the  posterior  surface  of  the  rib. 
After  preparing  the  bone  in  this  way,  about  4  cm.  is  rem(»ve(b  The 
pleura  is  then  divided  exactly  in  the  middle  line  nf  the  rib.  It  is 
wvll  to  have  the  patient  so  placeil  that  the  opening  in  the  chest  is  as 
low  down  as  ptssible,  so  as  to  favor  tlie  exit  of  pus.  8cbcde  recom- 
mends re.section  of  the  nhith  and  tenth  ribs  outside  of  the  h»ng 
ninseles  of  the  back,  liecanse  tliis  gives  better  dmtnage  sub.'*eq neatly. 

In  many  cases  rtn'overy  takes  j>laee  quite  ipiickly,  and  the  lung 
begins  to  perform  its  normal  function  again.  It  gradually  di^ti-nds 
ainl  fills  the  pleural  cavity  and  the  nf>rmal  relations  are  restored, 
althiiugh  the  pleuni'  aiv  adherent.  Konig  observtHl  that  a  lung  began 
to  functiiuiate  ag;ihi  after  live  or  six  days.  In  otfier  cases  it  is  far 
more  iliffieult  and  t!ie  cinpyema  becomes  extremely  chronic,  the  afl'ccted 
side  becomes  retraeted,  the  diajihragm  is  pusht-rl  upwfinl,  the  healthy 
lung  dis]>laeed,  and  curvature  of  the  spine  develops.  The  eliaucTs  of 
a  favoriil»te  result  are  therefore  much  less  than  in  the  acute  cases.  In 
spite  of  the  opening  the  empyennv  cfinnot  be  made  to  Ileal.  In  these 
cases  a  thoraeoplastic  operation  or  surgical  immobilization  oi'  the  thorax 
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is  the  only  way  of  aidinir  the  pnx^*?;^.     TbJs  sulyect  will  be  returaed 
to  latiT  in  eoiisiJfrtTi^  rrjR'niitioas  for  the  enipyeniu. 

Injuries  of  the  Fencardiuiii.^ — For  a  long  time  simple  lacera- 
tious  of  the  periciinliiiiti  were  eoiisiderotl  t^t  1m^  imjxjs^ible,  jihst  a.^  la 
the  ca,<e  of  the  [ileura.  Although  the  ht^rt  muscle  is  iiijureti  as  a  rule 
at  the  same  time,  there  are  a  Dumi>er  of  uodisputed  eases  which  have 
been  demonstrated  ^m  auto|»sy  as  well  as  by  operation.  Fisi'her  etil- 
lected  t51  cases.  It  must  l>e  ackuowletlged  that  some  of  the  diagutises 
which  could  not  be  citrrolM^rated  iu  any  way  are  to  be  tioubte*!,  but  it 
niu^t  l>e  reeognizetl,  just  as  in  the  case  of  the  pleura,  that  this  tyj»e  of 
injury  does  <>ccur.  It  may  l>e  due  nut  only  to  stal>-wouod>  and 
inci^  wounds,  but  eA*en  gunshot-wounds  have  been  known  to  be  the 
cause.  It  is  known  that  the  pericardiura  has  U^en  toni  by  splinters 
i*£  ribs  and  by  ueetlh's  that  have  penetnite<l  the  che>t-wall.  Eichel 
has  recently  eolWtetl  tlie  cases  of  simple  jruiishi>t-wound  of  the  |>eri- 
cardium  in  connectiitn  with  a  case  of  his  own.  Aside  fr»>m  ly  cases 
in  which  this  c^uiditioo  was  pnibible  on  ac^nmt  of  the  clinical  course, 
he  re|iort<  4  t'uses  witli  autopsy  and  an  equal  number  iu  which  o|»era- 
tive  iuterterenct^  had  Ik'cu  i*esorted  to.  Simple  Liceration  of  the  |XM'i- 
cimliujn  by  small-calibre  bullets  has  m»t  been  ref»ortetl.  The  j>osition 
of  the  heart  is  such  tliat  the  jjerieardium  or  the  heart  itself  is  iBfely 
injured  withinit  dania^rin^  the  pleura  at  the  same  time.  Anatomical 
investigations  have  -h«iwn  tliat  tlie  rehitions  nf  the  pleura  to  the  heart 
may  vnry  c*jnsidembly,  and  that  it  is  only  due  to  coiticideDce  or  acci- 
dent that  the  pleura  i>  not  injuretL  Only  in  exceptional  cases  is  there 
a  small  place  not  covereil  by  pleum.  Sick  found  on  investigatinje:  the 
situation  of  the  mai"jrin  of  the  left  pleura  that  at  the  level  «»f  the 
seventh  rib  this  fold  wiis  '2  cm.  distant  from  the  margin  of  the  stern imi 
in  only  20  |>er  cent,  of  the  cases.  Tanja  Iuls  shown  variatitms  which 
prove  that  the  pleura  may  not  be  injuretl  in  one  case,  wliereas  in 
another  it  could  not  jx>ssibly  escape.  It  is  impossible  to  tell  Ijofore- 
hand  what  might  hai>i>en.  It  should  not  l)e  forgt>tten  that  the  relations 
may  be  changetl  by  hiemo|>ericarditis  or  inflammatory  processes.  In 
tliese  cases  the  pleunil  cavities  are  separated  from  one  another,  as  has 
been  repeatedly  demonstrated. 

Syinptoms.^The  symptoms  and  the  course  of  injuries  to  the  peri- 
caniium  may  var\-  considerably.  If  there  is  simple  perforation  with* 
out  much  hemorrhage  into  the  f)eri<":irdium  and  no  inttammation^  the 
elinical  picture  may  l»e  simple  indeed,  and  recovery  takes  place  within 
a  short  time.  A  large  number  of  cumk-^  have^  without  doubt,  heale<l 
in  this  way  without  the  diagnosis  having  been  made.  In  some  cases 
the  heart  action  is  considerably  iocreasetl.  The  pulse  bccrmies  ntpid 
and  there  may  be  friction-sounds.  Even  when  there  i.-^  |x^riGirditi*, 
prcfvided  chat  the  exudate  is  not  excessive,  or  with  pleuritis,  as  in 
Bamberger's  cases,  recfiver%*  may  take  place  quite  rapidly*  There 
must  be,  of  course,  no  pundent  or  septic  process.  Pericanlitis,  as 
empha>izet!  by  von  Eiselsl)erg,  may  develop  quite  late  after  the  primary 
wf^und  has  apparently  healed.     In  his  case  signs  of  septic  pericanlitis 
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dpvc!r>j)ed  one  mnnth  after  the  injury,  when  tht*  original  wound  had 
fi>nii>U^t*'ly  cIosihL  Tht-  |iu.s  coiitaitRtJ  BariihtJi  co/i  communis.  It  is 
qiiito  passible  tliat  tlie  late  inlec^ionii  may  take  place  through  the 
blcMKl-c'urrent. 

The  conditions  are  (|uite  different  when  there  has  been  extensive 
extniva.s;ition  t}f  bUxxi  into  the  |M^riftH*<liun».  Thi-^^  nirely  takc^  place 
RH-nndarv  Ui  injuries  of  the  peririinliiioi  itself";  so  as  a  rule  there  are 
c*»n)plia»tions  wliieh  alter  the  eliniral  pietnre  nialeriidly.  In  all  of 
the  eases  in  which  there  has  lx»en  an  extensive  aeeiiunilution  <»f*  bhiod 
severe  and  ehameteristic  symptoms  develop  whieli  will  be  c^jnsidered 
Liter  in  eonntN-tion  with  injuries  nf  the  heart  itst^-lf.  The  hesirt 
aeti«>n  is  inereasetl,  beeonies  invgular  and  intermittent.  There  is 
threatening  dyspurea,  and  death  not  intm|Uently  folhiws  in  a  short 
time.  It  is  very  evident  how  mueli  damage  *luid  in  the  pericardium 
may  do  to  the  heart  and  its  fniH-tiim  wlun  it  is  seen  liow  ^rent  the 
ndief  j,dven  intnie«liately  as  NMin  as  the  bhM»dy  exudate  is  removetl. 
The  breathing  inif>roves  -shortly  and  the  pulse  beeomes  quiet  and 
slower.  Most  of  the  wounded  individuals  who  might  have  survived 
the  hemorrhage  itsi-b"  di*-  on  aeeount  of  the  pressure  c^^ertcni  upon  the 
hi*art.  Fortunately  niarkwi  elusion  of  lihuul  into  the  perit*jirdium 
without  any  other  injury  exerpt  of  the  perieardiiim  is  uneonimon. 
Whenever  there  is  niueh  bleetlin^,  the  heart  itseli'  has  been  injurt^d  as 
a  mle  or  some  vesi^el  of  the  hm^  or  eht»st-walL  The  jieric-ardinm  is 
quite  able  to  t^ike  «ire  iff  a  eertain  amount  of  blo<)d,  although  the 
Ireart  aetifrti  may  i»e  nuire  or  h-ss  aeeelenited  for  a  eon^ide^d»Ie  time 
on  account  of  the  remaining  adhe^i^^ns.  It  i^  n-marknbte  tliat  foreitj;u 
bodies  of  considenibie  sii^e  may  remain  in  the  perieanlial  eaviJy  for 
yeirs.  Quite  a  number  of  eases  of  this  sort  have  ^>e(*n  re]N»rt<xl. 
Should  there  be  iidertion  of  the  |X'ricanlium^  there  will  l>e  niarktxi 
symptoms  of  intrajierieardial  jiressmv,  a  small  jjulse  tliat  am  hardly 
lie  felt*  aud  severe  dyspncea,  whi4"li  the  [Mitients  cannot  Ix^ar  for  any 
length  of  time.  Stunetimes  theix?  in  very  extensive  exu<latitm  on 
aeeount  of  the  simultaneous  injury  of  the  jtleura,  which  in  itself  is  of 
grave  si^nifu-ance  and  a  compliciition  which  is  jK-rfectly  cajmble  of 
amsing  deatfi  in  itself.      Tlien?  is  usually  ver\'  high  fever. 

Diagnoais.^ — As  a  rule  it  is  not  poss]I)le  to  make  an  absolute  diag- 
nosis, espe(*ially  in  the  early  stages.  In  some  cases  the  late  syniptoma 
will  imiicate  the  e^mdition  present.  It  is  rare  ti>  liave  no  bltKnl  what- 
ever in  the  j>erie?i]TlJnm  when  this  sac  huf^  Imx^u  injuretl.  In  almost  all 
eases  there  will  lie  a  certain  amount,  altljough  it  may  not  Ix'  sutlicient 
to  increase  the  area  of  eanliac  dulness.  Blmxl  in  the  ]>ericardium  and 
the  pfKsition  of  the  external  wound  are  the  chief  pcants  to  bo  considered 
in  the  <liaguosis.  The  heart-soutids  at  times  can  hardly  be  heard  or 
a|>pear  wry  distatit.  In  other  cases  they  may  be  perfectly  clear.  Not 
infrcfjuently  there  is  a  distinct  friction-sound.  It  nuist  l>e  taken  into 
oonsidenition  in  the  diagnosis  that  injury  of  the  pleum  may  give  rise  to 
pneumopericai*dium,  as  in  a  case  repjrteil  by  Kwald  and  Happel.  In 
these  cases  the  per<'us.s ion- note  will  be  tympanitic,  although  tliis  sign  is 
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by  no  means  st^  reliahlp  as  the  f)ther  .sytitptoniH  alre^jdy  mentioned.  A 
friction-rub,  whk-h  develops  in  the  region  of  the  iieart  after  an  injury, 
is  almost  an  absolute  intjieation  that  there  lias  l>een  -iome  damage  to 
the  [wrieunlinm.  Fretjuently  from  the  nature  of  the  injury  the  dtfig- 
nosiri  may  be  made  on  insin-etion.  Bamberger  wa.s  ub!e  to  |ialpate  the 
heart  through  the  wound  with  his  finger.  TIuh  made  the  diagnosis 
easv,  l)Ut  it  is  imposs^ilile  in  the  majority  oi'  wises- 

Prognosis. — -The  prognosis  of  injuries  ftf  the  [lericardiuni  is  uot 
extremely  unfavorable.  FL^eher  has  eoUeet'ed  2'!  reefiveries  in  51  cases. 
In  only  3  cases  was  the  diagTiosis  eonhrraet]  by  autopsy.  li\  however, 
the  number  of  injuries  to  the  heart  itself  that  ree^jver  are  hicludetl,  the 
])ereentage  is  more  favonible,  and  in  all  probability  about  3  out  of  10 
recover. 

Treatment. — The  treatment  of  injuries  of  the  perieaiilium  has  of 
late  years  cuased  to  V>e  absolut<dy  syniptomutie,  although  interfereucse 
should  be  resorted  to  only  for  distinct  and  urgent  reasons.  In  a  cer- 
tain series  of  cases  <>{H^ration  has  bi«n  extremely  sueeessful.  In  a  large 
number  of  injuries,  however,  symptomatic  treatment  will  Ixr  suffii:ient 
in  sjnte  of  the  violent  early  symptoms.  Tlie  tirst  duty  consists  in 
stttpping  the  hemorrhage,  and  theu  an  effort  must  be  made  to  limit  as 
much  as  possible  tlie  pressure  made  hy  lieuiorrhage  upon  the  heart 
itself.  Tf  the  bleetling  is  fnHn  the  perirtinliuin  alone,  it  is  best  to  kti'p 
the  patient  [>erfectly  quiet,  u.<e  an  ice-bag,  co<3l  drinks,  and  morphine. 
Relief  will  be  obtaineil  nr>t  infnM[uently  after  a  few  hoars.  The  grt^at- 
est  danger  is  thus  over,  and  it  is  prolial>le  tliat  bliMnding  has  ceased  and 
that  rwovery  will  tidce  place.  If,  however,  the  signs  of  hemorrhage 
continue,  and  the  symptoms  of  effusttm  of  IjIoihI  into  the  p'ricanlium 
become  threatening,  especially  if  there  is  an  increase  in  dyspno'a  and 
the  pulse  becomes  bad,  then  it  is  in  all  probability  that  the  heart  has 
heeu  injure*]  and  oprative  interference^ — iXTic^rdiotomy — is  indicated. 
Puncture  and  aspirtition  arc  to  1m?  avoided  considering  knowledge 
Regarding  the  position  of  the  heart  and  the  quantity  of  fluid  in  the 
pericardium. 

The  author  agrees  with  Eicbel  tliat  the  external  wound  is  included 
in  the  field  of  opnition*  In  a  case  of  i>ericardial  exudate  nftcr  a  gini- 
shot-wi>und  he  performed  pericardiotomy  on  the  tenth  day  with  success* 
A  flap  was  made  with  its  base  toward  the  right  side  and  about  2  to  3 
cm.  of  the  sternum  were  resectwl,  beginning  at  the  junctii>n  of  the 
fourth  rib»  The  cartilage  of  the  rib  was  dividt^d  with  a  knife.  Eichel 
claims  that  it  is  immaterial  whclhcr  the  sternum  or  the  ribs  are  resected, 
or  whether  the  resection  is  permanent  or  temjwrary,  if  a  sufficient  ojm'U- 
ing  of  the  pericardium  is  obtained.  It  is  well  not  to  |>erform  nny 
typical  operation,  but  t(*  be  guicknl  l»y  the  seat  <>f  injur)*  and  the  outline 
of  the  dull  area.  The  seat  of  i>f>t*nition  slundd  he  as  Irtw  down  as 
possible,  so  as  to  give  the  nmst  favr>ral>le  p>sitiou  for  *lrainnge.  Shotdd 
one  not  lie  inclined  to  Ijc  guided  by  the  oj>ening  fd'  the  wound,  whicli 
is  as  a  rule  the  best  guide  in  any  given  case,  it  may  be  M'ell  to  |M-rform 
simple  pericardiotomy  by  resecting  the  fifth  and  any  other  cartilage  of 
Vol.  II.— 26 
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the  left  sifle  for  a  sufficient  dirtaniie.  The  internal  mammal^'  artenr 
can  be  e^-ily  lifted,  ami  it  i?  ea>ier  to  avoid  injuring  the  plennu  It 
is  not  nw-erv-^n-  t«»  resect  the  sternum.  Incisk*iis  in  the  intercostal 
sjwee  OT  :ili.»ni:  the  cue-tal  anc-h  have  been  generallv  abandoned.  It  is 
ini|>ossiV>le  im  ^t  a  sufficient  view  **{  the  field  of  operation.  The  sug- 
gestir>n  of  Viiiniteh  and  Sian«>ientzkv.  to  adapt  the  method  of  peri- 
cardiotiimy  to  the  amount  *a'  exudate.  d*te^  not  seem  to  the  author 
rational,  because  theiv  is  no  uH'thcd  <>f  determining  the  quantity. 

In  Kieilers  and  Kune*-  ca*es  it  T»-as  sufficient  to  enlarge  the  original 
wound.  In  Seydel's  ca^  the  pericardium  was  exposed  after  laparotomy 
thnmgh  the  peritoneal  t-avity.  The  ball  had  entered  the  pericardium 
through  the  diaphragiu  and  then  pas<e<l  on  t«»  the  left  lung.  After  en- 
larging the  diaphragm  o|.*ening,  the  opening  in  the  jiericaidium.  which 
was  about  the  size  of  a  pea,  wa-  dilated.  The  laparotomy-wound  was 
closeil  as  well  as  the  fipenim:  into  the  diaphragm,  and  the  wound  in  the 
pericardium  draineil  with  a  piett-  of  i«doform  gauze.  Symptoms  of 
compression  of  the  heart  m>ou  devel«»|ted  on  accLKmt  of  plugging  of  the 
opening  in  the  pericardium,  which  cli>apiieirtd,  however,  just  as  soon 
as  the  packing  was  removed.  Neumann  enlarged  his  stab-wounds  and 
drained  the  pericardium  successfully.  Although  the  percussion-note 
wa*!  tympanitic,  there*  was  only  blcxxl  in  the  i^ricanlium. 

Riedel  j>erfomied  pericanliotoniy  on  the  eighth  day  on  account  of 
pericarditis  following  a  gunshot-Avound.  The  j>atient  died  two  days 
later.  Autopsy  showed  that  the  pnyectile  was  lodged  in  the  posterior 
part  of  the  iwricjirdiuni  and  that  the  heart  itself  liad  only  been  con- 
tused. The  (ipening  into  the  |x^ricardium  was  found  already  closed,  so 
that  the  membrane  had  to  l>e  freely  incised.  The  pericardium  was 
ah<jut  0.75  cm.  thick  in  some  places.  After  o])ening,  a  serosangiiinous 
fluid  squirted  out  which  was  under  considerable  pressure.  The  fluid 
was  frothy  on  account  of  the  air  that  entered  and  the  rapid  action  of 
the  heart,  and  this  foam  covered  the  entire  iield  of  o|>eration.  The  heart 
gradually  ciime  forward  and  the  wound  was  left  ojien  and  packed. 

Korte  oi>ened  the   jxTicardiuni    for  the  purjwse  of  cleansing  and 
|,  jKickod  after  a  ginishot-wound  of  the  anterior  of  the  chest-wall.     The 

ii  WNMiiid  gnmulate<l  and  complete  recover}'  took  place.    Bardenheuer  was 

iK»t  al>l<'  to  find  tlie  wound  of  the  ]>ericardium  on  operation.  He  sus- 
jK-cti^l  that  tho  dia])hni^m  had  been  injured  by  a  gunshot-wound  on 
at'trount  of  ]»rolonjr<'d  violent  vomiting.  The  patient  died  on  the  four- 
tci'ntli  day.  On  autopsy  the  ball,  which  liad  entered  in  front,  was 
found  in  tlie  }>(>sterior  wall  of  the  left  ventricle  immediately  l>ehind  the 
])osterior  rta|>  of  the  rnitr.d  valve.  Parrozzjuii  reports  that  of  7  cases 
(»f  |M'ri<'ar(lial  wounds  .">  reeovere<l  after  ])ericardiotomy. 

It  is  an  inipoiiant  <|uestion  whether  the  |KM-ieardial  wound  should 
1m'  sut!ire<l  or  not.  The  author  believes  tliat  this  is  not  advisable, 
and  that  it  is  Inst  to  paek  and  use  <lrainage,  although  it  cannot  In? 
denij'd  that  sewing  up  has  been  f(»llow(Hl  In'  nipid  recovery.     (Didton.) 

rp  to  within  a  short  tini<'  it  was  believed  that  the  exudate  and 
the  blood  \v<'re  -ituated    in  the  pericardium  behind  the  heart.     Rehn, 
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Schaposchuikoff,  Vo!iiit(!li,  Sianojontzky,  and  Brentaiio  claiai  that  the 
c^utrun'  crmflition  is  the  t^asej  and  that  t!ie  huirt  is  cloHe  in  the  ante- 
rior w:dl,  wtiit'li  is  uf  cuuHidtTdble  iiu|x>rtaiiee  iu  couueetion  with 
aspiration.  Kii-hrl  deriit's  this  hii  tlie  stri-ogth  »»f  his  ihtsojiuI  iibscrva- 
tiniis  and  lH'lievt\s  that  the  old  view  is  curreot.  It  seems  to  he  dniil>ti"id 
whcthtT  the  pouditioas  are  the  same  in  all  cases,  although  it  is  highly 
prohai»le  that  the  Mood  is  hehiiid  the  hexirt  when  the  Iwidy  l>  in  a 
hnrizt>ntal  position.  Wlien  sitting  up,  the  fluid  in  more  hehiud  and 
inferior. 

Pericardiiitomy  is  iudi<-ati'<l  wtien  there  is  some  st^eiaulary  exudate 
with  hitrh  fever  and  its  seipienees*  One  should  not  wait  tiH>  lonjti!:  in 
the.se  cases  because  the  opemtion  may  save  life  if  doue  in  time. 

As  far  as  tlie  al'ter-treatinent  is  cDDeerned,  it  has  Iw-eu  shi>wn  that 
it  is  best  not  to  chise  the  ojwning  in  the  pericardium,  v*  Eiselsber^ 
recommends  that  the  pericanhum  shouhl  be  sewed  to  the  muscle  set  as 
t<»  protect  the  pleura.  The  cavily  sliouhl  not  he  washed  out  in  spite 
of  the  fact  tfiat  it  can  l*e  d<uic  withimt  damajj^e.  Dmina^e  ilttL'^  not 
act  well,  and  it  is  therefore  l>e.Ht  to  make  use  of  some  aseptic  parking, 
such  as  ifxh)form  gauze,  which  is  changed  from  time  to  time.  Any 
fluid  that  reaeeumnlates  may  produce  the  usual  syniptonis  a^ain.  Tlie 
heart  hfis  recently  liecu  ex|nised  repeatedly  for  the  imrpose  of  direct 
massage  folh>wing  asphyxiu  from  chloroform. 

Injuries  to  the  Heart. — ^Wounds  of  the  heart  are  either  siii»ertic!al 
or  penetrating.  In  the  latter  case  one  or  the  other  of  the  cardiac 
cavities  is  4i[K*ned.  Fischer  found  only  34  of  the  former  variety  <iut 
of  351  ciises  repirted  in  his  elassiciil  monograph.  The  cause  «)f 
wounds  of  the  heart  varies  ctmsiderably.  Thert^  are  stab-wountls, 
stab-  aud  incised  wounds,  gunshot-wounds,  and  tmumatic  iiiptures. 
Fischer's  statistics  indicate  the  nature  of  tlie  injmy  an<l  the  region 
jiffected. 

Stabs.  tneiHLKl.    Gunshot.    Ruptures,  Total. 

Right  ventricle 10  Sf)  22  <i  123 

Li'ft  veiitrifle 14  59  Hi  12  KU 

Both  ventricles 4  Ifi                4  2  2fi 

Hitfht  auriele 3  11               2  12  28 

I>c"il  atjride ...  5                1  7  13 

Apex 12               1  3  16 

Bust' .        1  1                I  ...  3 

Ventricular  septum    ...        1  2                1  rj  7 

Etittpe  heart     . ...  2                 5  9  16 

Hifiht  heiiri      3               1  ...  4 

U'ft  heart    ...........  !               4  ...  5 

tVinmiiry  itrtery 1  1  ...  ••  2 

Itnknown ft  31                7  13  57 

Pericardium t^  31               7  9  53 

Total  - 4<i        260  72  76  454 


As  a  nde  tliere  is  only  one  wound  iu  the  heart.  Walker  rejwrted 
eight  different  wunnds,  however,  in  one  case.  This  patient  did  not 
die  for  one  and  a  half  day.*^.  All  of  these  wounds  were  of  the  left 
ventrii'le  and  were  siiturtHl. 
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of  the  chost-\va!l  ;  Ky  s|)linters  of  ribs,  for  instanct*.  Fiirthei 
foreign  siil>stimt?t«  that  have  euti*retl  the  system  at  some  cILstaut  point 
miiy  injure  tlu'  heart,  .'^uch  as  iit^lles,  which  may  reaeh  the  heart  after 
years  awl  ^ive  rise  to  syniptoniH.  The^se  have  a  .special  temleiicy  to 
btKMtmc  lotlgeii  in  llie  heart  or  luugs.  Foreign  bcKlies  may  porfoi 
the  fesojthaj^u.*^  and  injure  the  lieart. 

Bhint  forces  that  jrjve  rise  to  coneitssion  without  j>ro<lucing: 
espt'cial  laeeration  of  the  chest  or  simple  fmetures  of  the  ribs  or 
sternnui,  may  also  ilamage  the  heart.  The  perittmliuni^  the  heart 
itself,  or  both,  may  be  rupturetl  at  any  place  except  at  the  afye: 
Tlie  ventricular  wall  has  been  fouii<l  perforattM.1  without  other  iiijiiri< 
Sometimes  the  heart  has  l>een  so  much  torn  that  it  was  only  l< 
oounectefl  \\rth  the  larjje  vessels.  Tiiis  type  of  injury  is  calh 
"  trjiuinatie  rupttnv,"  which  is  ftivoretl  bv  friability  of  the  cardiac 
muscles.  Thus  need  not  neeesstirily  be  the  condition  present,  becatidH 
many  eases  have  het^n  reported  in  which  no  such  change  was  foun<^* 
In  all  pniliability  the  intniventricular  blorMl- pressure  is  res|K>nsible. 
The  authitr  will  not  eimsider  s|tontaneous  rn|iture  in  this  connection. 
Following  a  gunshot-wound  which  did  not  [»erfnrate  the  chest-wall, 
Frin  observed  laceration  ol'  the  right  ventricle  without  change  in  the 
perieartlinm.  The  patient  died  in  almut  ten  minutes,  \\*ard  made  a 
similar  i>l>s*^rvation  of  the  left  ventricle,  ahhoiigh  in  this  case  the  inter- 
costal muscles  liad  been  perforateiL  In  LechlerV  csise  the  pericardium 
and  lell:  ventricle  had  been  torn,  although  the  l»ullet  had  not  perforated 
the  chest- wall,  Settegast  rejiorts  a  case  of  nipture  following  a  fall ; 
Talko  one  after  a  horse-kick  ;  and  Werner  that  of  a  chihl  thirty-three 
months  old  after  having  been  stepped  ujion  by  a  C4.iw.  In  tiiis  ease 
the  left  ventricle  was  torn  but  tlie  fxTicarclinni  was  intact,  ^t 

Projectiles  may  perioi-ate  the  licart  nuisi'le  without  ]>asvsing  thn>iig^' 
the   periwirdinm.      Ilicquet    rejMirts    an   autopsy   of  a   man   who   was 
found  dead  with  a  bullet-wound  in  tlie  fourth  inteivostal  s|iace.      There 
was  a  cireular  penetrating  wound  of  the  right  ventricle,  although  the 
pericarditim^  which   contained  liquid   and   cx>agtilatetl   lilf>fMl,  had    not 
been   injureiL     The  ball  was  found  between  the   |»ericardiura  and  the 
chest-wall,     Zenker,    Zillner,    v,    Hassinger,    Borellus,    Heydenreieh, 
Ward,  Holmes,  Gauigt^^,  and  Justi  have  refHirtwl  similar  c:ises,  sinne 
of  whieh   invc>lveil   the  left  ventricle.     In   one  case  the   left  ventricle 
had  Iks'u  injure*]  in  two  places  without  then^  being  any  M^ound  of  the 
perit"drdium.     One  ball  had  made  a  groove  about  5  cm.  long  without 
perfomting   the  ventricle,   and  the   scc<mrl    had  made  two    punctured 
wounds.      TIktc  was   wv  h]i*cn\  in  the  j)ericardium.     This  was  proba- 
bly the  most  remarkable  ease  ever  rcpirted.     The  spe'cimen  is  repit*-^ 
senteil  in  Figs.  129  and  130.     It  does  not  seem  to  lie  uncommon  tS 
have  the  jwricanlium  remain  intact  with  injuries  of  this  sort.      In  th^^ 
majority  of  cases  sf.K.'Dt  balls  nmst  have  l>een  concenieil  which  pushed 
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the  jK'ricartlimn  in  tremt  and  mptnred  the  brittle  heart  musi'le* 
Hit'ijuet  is  <*f  the  opinion  that  the  bull  hits  the  ht-art  during  diastole, 
and  that  it  is  then  thrown  l«iek  during  systfile.  However,  as  the  ajiex 
has  been  found  perfViraied  and  p»iige<:i  wounds  are  also  reported,  it 
does  not  seem  essential  ihat  the  heart  shonhl  be  hit  durinjj:  dia!*tole. 

The  end^x^irdiuni  may  also  l»e  injureil  Ix^sides  the  |)erieardintn  and 
hejirt  mnsele*  Barie  has  tN^lleeted  3S  e:ises  of  rupture  of  valves,  10 
t>f  which  were  produced  by  trautna.    The  aortie  and  mitral  valves  are 


Fiowl^ 


Fig.  130. 


r 
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II 


Ganahot-wouDda  of  ibe  heArt  without  rupt- 
ure of  the  pericardium :  /,  gnulcd  wound ; 
//,  wound  of  entrance. 


Gunshot-wound  or  the  heart  without  rapture 
of  the  pericardtttiu :  wound  of  exit. 


most  frequently  affet^ted,  the  tricuspid  and  pidmouary  valves  more 
rarely.  J,  Kiedioger  reix>rts  a  case  of  hematoma  of  the  aorta  after 
traiuua,  and  Flerow  ha-s  observed  a  case  of  rupture  of  the  atrium  near 
the  auricle. 

The  bciirt  lias  Ix'cn  almost  completely  st-veretl  in  some  eas«:'S, 
Small-calibre  bullets  have  a  very  jieculiiir  effect  Ujx>n  the  heart. 
Sometimes  only  a  cylindrical  canal  i«$  made  through  the  muscle.  This 
was  repesitedly  observwl  in  the  Soutli  African  War.  In  other  causes 
the  hrtirt  is  completely  torn  to  pieces.  The  latx-nitions  of  the  heart 
pnMlueed  by  the  mo<lern  Entjlish  hollow-pointed  projectile  are  very 
extensive,  as  recently  shown  by  P.  v.  Bnuis.  Thb  deptnids  upon 
whether  the  heart  is  hit  while  full  or  when  empty.  In  tlie  former  case 
th<-  bliMxl  which  is  set  into  motion  tears  the  hejirt  in  all  directinns  and 
may  even  involve  the  neiphl«»ring  ortjans,  such  as  the  lung  and  |>leura. 
The  fibrous  ring  between  the  auricle  and  ventricle  and  the  valves 
seemft  to  be  the  most  resistant   |ii:>rtion.     Simple  lateral  tears  liave 


■*■-*■  •^    '".^  p«...T^  far;^   ~i;.~r-  in»i  ■ar-  "-iacraeMfr  »gbi.  JOia   ti*eai 
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faot-w:«»d  of  tfa*  !ieut. 


flfinptoiiis. — ^Tlie  j-ymptomff  of  wounds  of  the  hesrt  are  not  easilT 
t^hitbf'rj  \t(^-sniy4'  rfieciiic  -ymptoms  are  difficult  to  sepante  fiom  thcKse 
j»r'Kjijr'*<J  by  injurifsi  t/>  Either  organs.  Mf>st  of  the  injured  individuals 
t\\t-  in  a  rhort  time  frrAi  henx^niiage,  althc»iigfa  some  ooUapee  imme- 

dwt*ly. 

J^main  n'fK>rti4  that  21  of  121  cases  died  immediately.  The 
author  ftuAtU'Tr^,  that  thi»  percentage  is  too  small.  Only  the  slighter 
rui-*.-  i-\i'r  U^r-oriif  the  subject  of  treatment  and  clinical  observation. 
Mjiny  ra-^-  Uf<'/»me  uncr>ns<*ioas  after  injur)'.  They  are  extremely 
]M\f  on  a^-^'ount  of  tlir;  lowered  arterial  pressure,  and  liave  pronounced 
anxiety  wliir-h  is  r-on.-idrTwl  almost  characteristic  by  some  authors. 
'Dm-  \frt'A\\i\\)\r  in  ^ijjKTfH-ial,  la]>onfi,  rapid,  and  noisy,  and  the  patients 
IxcoriM'  *yanotir  on  a^'^-oiint  of  congestion  of  the  venous  circulation. 
M'i^'-,  \:\'l  arKl  \'.V'\.)  Tlic  forclu-ad  i>  covertnl  with  cold  j)erspiration  ; 
flic  |iiil-'<'  i-  Htiijill,  irn-jriilar,  intcTniittcnt,  and  frwj iien t ;  the  cardiac 
iiri|Mil-<'  nfNri  <annot  be  felt,  and  tbo  ahe  of  the  nose  become  distende<l. 
^'(•rtain  patients  s<'eni  ap|)jirently  to  recover  for  a  while,  but  gradual  un- 
<oii><ion.sii(ss  sn|M'iveiies  and  they  finally  die.  Rehn  considers  that  this 
i-  diK'  to  diastolic  lieinorrhajrc,  c^ontniry  to  the  primary  hemorrhage, 
nlii<li  i-^  systolic.  Tlie  heart  action  be<M)nies  so  feeble,  due  to  the  first 
Ht'Si'Vi'  unconscious  attack,  that  the  wound  ceases  to  gap  and  hemor- 
ihiii-c  «<tnp-.  Inr  the  time.  The  ]>ossibility  of  recupenition  is  thert4)y 
nllrn-d  until  the  increased  a<'tion  of  the  heart  d<'stroys  this  compcnsa- 
linn.      In  otiicr  cases   improvement  may  continue ;  the  pulse  becomes 
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hotter,  cyanosis  h  le.^**  brtnithing  i»  frec*r,  and  c'<^>nseitni;;ue:is  returns. 
These  are  ca,sei5  in  which  the  lieiuurrhage  lia^  ceased  or  in  which  the  tirst 
violent  symp^tms  were  due  to  8h«x*k.  If  the  tbrexitening^  sympt«ims 
Cftntiime  without  intermission,  or  if  cijn\'nlsion8  mviir  with  violent 
jxiin  in  the  region  of  the  henrt,  and  shonhl  the  eanliac  activity  bei*<mte 
excite*!  witli  extreme  p:ill<»r  and  restle^sne-s,  there  i>  prohahly  c<»ii- 
tinuinJ  internal  hemorrhage  into  the  pericardium  and  pleura  to  which 
the  patient  gradually  snecumbs. 


Fio.  132. 


Ffo.  133. 


>^i*- 


■■\ 


8(al>-woand  of  right  rentricle :  woand  of 
eDtr&ncc. 


Stab-wound  of  right  Tentriele:  mrokiiad  t^t 
exit. 


Some  individuals  do  not  experience  any  sensation  whatever  at 
the  moment  of  injury,  and  may  even  walk  a  considerable  dis- 
tance. It  has  even  hapiteiie<I  that  neither  the  ]>atient  nor  the  physi- 
cian had  any  idea  at  tirst  of  the  severity  of  the  wound.  Alarming 
symptoms  may  not  develop  for  hours,  or  even  day>,  and  may  then  \ye 
fr*ll4»we<l  by  a  fatal  termination.  There  is  no  duiiht  that  the  size  and 
fHisitiiiu  of  the  wound  are  of  considerable  importam-e,  althuugh  there 
are  <^is«*s  in  which  the  clinical  sig^ns  did  not  correspond  to  the  extent 
of  the  damage.  G.  Pisarzewsky  treate<l  a  patient  who  complained  at 
first  of  pain  in  the  chest  and  ctmtinued  to  walk  aljout.  He  died  sud- 
deuly  after  seven  hours,  antl  on  autopy  it  was  found  that  a  revolver- 
ball  had  traversed  the  left  ventricular  wall.  A  finjjer  coold  be 
entered  into  the  canal  The  bill  hud  also  passe<l  throuirh  the  upper 
left  lohe  of  the  limp  and  produced  marked  htemothnnix  <  three  i|narts). 

Other  symptoms  which  may  be  present,  althoujrh  not  characteristic 
of  injuries  of  the  heart,  are  violent  thirst,  vomiting,  emptying  of  the 
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bowele,  paralysis  of  the  left  half  of  the  bfidy  due  to  thromlH:isi.s,  am 
delirium.  Prolonged  vomiting;  has  not  infrequently  led  to  laparotoni; 
btHtiiise  it  wa-s  supp»^e<l  that  lliere  had  been  some  injur}*  to  the  abd< 
men.  One  of  die  Itlo^«t  ojnmjon,  altliongit  not  constant,  ohjectiv 
sijjns,  is  an  ijicn:?ase  in  the  are:i  *»f  cardiae  4lulne&s  due  to  l>h»o<l  in  the 
|XTieardium.  Air  in  the  jjerictirdiiim  has  also  been  obseneti  at  times?. 
In  tbese  eases  the  area  of  cardiac  dulnes.*;  may  l>e  entirely  obliterated. 
The  heart-sounds  are  sometimes  quite  clear,  although  they  are  fre- 
fjuently  not  hi-artl  at  all  or  seem  verA'  distant*  Splashing  sounds  are 
s>ometimcs  h«inl^  the  diagnostic  significimee  of  which  has  been  em^f 
pliasiztil  by  Keynier.  He  considers  that  this  is  proof  of  aceunuilation™ 
of  air  and  blcMKl  in  the  pt»rirardium.  The  author  has  been  able  to 
hear  this  sound  at  eonsidcr.iblc  distance  in  a  patient  whf>  lia<l  bei'ii  run 
over  ami  sustaincxl  an  injiiry  to  the  licart.  Blowing  sounds,  metallic 
ring,  and  |iiirriiig  noises,  especially  when  the  septum  has  been  |ier- 
foratal,  as  in  Bnignt>li's  ease,  have  also  Ix^n  observed.  Rt>se  claims 
to  have  uote<l  a  metallic  ring  einmltaniTnis  with  the  heart  action  in 
almost  all  of  his  cases. 

There  are,  of  course,  symptoms  referable  to  the  lung  and  pleura, 
which   are    injured    at    the  same    time  in    the  majority  of  the  ais«?s. 
Great   «ire   should   be   exercised   in  judging  of  their   importance,    as^ 
cmpfiasizwl  by  Fischer.      Hjcmothiirax  and  pncuniothonix  and  hjemoji-^ 
tysis  are  quite  common.      L^uson  observed  ettmplicjitions   witfi   injuries 
to  the  pleura  in  45.5  per  cent,  of  his  cases.    The  leit  side  Wiis  involved 
29  timet?,  the  right  7  times,  and  brtth  5  times.     The  lung  was  injui 
12  time^i— /.  r.,  15  iht  cent.      It  is  uncommon  to  have  the  diaphragm, 
stomach,  or  liver  injurtMl  at  the  same  time. 

The  external  wountl  shows  nothing  of  especial  interest  and  ditfers 
ill  no  way  IVoni  hijurics  of  this  s<»rt  to  the  chest  in  general.  It 
depends  entirely  up«>n  the  sort  of  instrument  that  inflicted  the  witund. 
In  some  cases  it  gajm^l,  in  other  cases  it  set^mt^tl  to  pulsate.  There 
may  be  no  hemttrrhage  whatever  through  the  wound,  and  in  other 
cases  it  may  be  pn>fuse,  and  the  hh^id  is  either  dark  or  light  accord- 
ing to  wliether  the  right  or  left  ventricle  has  Wi-n  injured.  The  hem- 
orrhage may  be  due,  how^ever,  to  injur)'  of  the  internal  manunary 
artery  or  of  the  intercostal  arteries,  but  these  cases  are  ciimjiflnitively^ 
rare.  ™ 

Provideil  the  wounded  individual  recovers  from  the  imnipiliate 
n*sultri  of  an  injury  to  the  heart,  such  as  shock  and  hemorrhagt\  the 
secondary  symf>toms  will  have  to  l>e  dealt  with.  PcncanUtis  must  Ix? 
CfHisidcNHl  first  of  all,  for  it  may  be  very  disastrous  to  the  patient. 
This  is  nirrectly  consi<lere<l  to  be  a  \'ery  imprirtant  and  almost  con- 
stant symptom  of  injuries  of  the  heart,  and  frequently  at  a  late  <late 
establishes  the  diagnosis  that  there  was  a  ju*imary  injury  of  the  pi  ri- 
i^rdiiim  or  nf  the  heart.  The  majority  of  the  wonmkHl  an-  very  wrak 
ihr  a  con4d('nible  time.  The  pnls^-  is  irregular,  and  the  jwitients  are 
very  excitable  and  apt  to  become  dizzy.  Whenever  the  exudate  Is  of. 
a  septic  nature,  the  danger  is  great  indetn;!. 
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Even  after  a  piitient  has  w-ithstotxl  the  primary-  and  jiecondary 
g>Tiiptinn^  there  are  several  changes  in  the  hesirt  whieh  may  lead  m 
death,  and  that  are  de|iendent  tin  the  primary  wound.  These  are  not 
common^  and  nianitest  theniiielve:?  ven'  late,  but  i^honld  l>e  caretully 
watehetl  for.  There  are  apt  t**  be  universjd  |ierie;irdial  adhesion>, 
hvjM^rirophy  of  the  left  ventricte,  aneuri^nial  distention  of  the  right 
ventriele,  or  endix^artiial  de|H«sit5.  of  some  i^ort.  It  is  evident  that  the 
clinir-al  picture  may  be  ven*  difficult  to  interpret,  as  shown  by  the  case^ 
of  Mfihlig,  Kundmt,  and  others. 

Although  some  slight  injuries  of  the  heart  may  produce  alarming 
symptoms,  other  exten>ive  injuries  may  Ix'  pro^luctive  of  but  slight 
signs.  Cases  have  lx*en  reptirt<^^l  in  whicli  bullets  reraaini^  in  the 
heart  as  long  as  tliirty  years  without  pn^ducing  sjM?ciaI  symptoms. 
Nitt  infretjuently  small  foni'ign  Inidies  are  found  by  acx*ident  in  the 
hr.trt  tliat  during  life  gave  rise  to  few  sympt<tms.  Fi.s<.'ljer  eollecte<l 
47  ibises  in  whi*'b  foreign  iMnlies  n?raaiue*l  in  the  hiiirt  for  a  varviug 
length  of  time.  Many  of  these  were  in  the  {tericanlium,  others  in  tJie 
muscle  of  the  heiirt,  and  quite  a  numl>er  in  one  or  the  other  cavity  ; 
either  free  or  nmre  or  les.s  enLrapsulatf-tl.  Neetiles  have  l)een  found  in 
great  uumlxT  proje<^tiug  into  the  lumen  of  the  ventricle  and  giving 
rise  to  no  symptoms  whatever  for  ywirs. 

In  a  ciise  repirtetl  by  Finekh  the  right  ventricle  and  the  left 
auricle  had  been  shot  thnmgh  by  a  revolver-ljullet  without  causing 
effusion  of  IjIimm]  into  the  |»eric*anlium.  The  |Kittent  died  after  sixteen 
liours,  due  t4>  a  gunshot-wuimd  of  tbe  brain  that  itct-urred  at  the  same 
time.  Zemp  rejxtrts  a  ca.se  in  Kronleiu's  clinic  in  which  a  patient 
live<l  six  days  in  spite  of  ]*erforatit)n  of  tlie  right  ventricle,  the  ven- 
tricular septum*  and  the  injury  of  the  left  ventricle^  without  }XTforat- 
ing  the  hitter  however.  The  aorta  was  also  perfonite«l.  r)e:ith  UH*k 
place  sndtleuly.  The  ball  had  bet»n  removed  fn>m  beneath  the  skin 
on  the  f4>urth  day  just  outside  tbe  vertebrsd  column.  In  another  case 
the  iKTrciuilium,  the  right  auricU\  the  atrium,  and  the  lung  had  been 
jK'rforated,  TliLs  nian  *liefl  after  forty-two  lumrs,  not  as  the  result 
of  the  i^irdiac  injniy,  but  owing  to  an  injury  4>f  the  bniin. 

Diagnosis. — As  is  cpiite  evident,  there  are  no  chanicteristic  signs  for 
the  diagnosis  of  injury  of  tbe  heart.  In  s<ime  cases  this  may  be  sup- 
posed to  lx»  present  when  none  ha.s  Ix-en  inflicteil,  and  in  other  cases 
odier  symptoms  may  l>e  s<»  deceptive  that  no  suspieicm  of  the  severity 
of  the  injury  arises.  Whenever  there  is  extensive  loss  of  substance 
in  the  thoracic  wall,  the  <liagnosis  may  be  quite  ejisy ;  but  in  stab- 
wound'«,  uicised  wounds,  an«i  gtni shot- wounds,  with  sraaU  openings,  the 
stirgeon  is  only  able  to  decide  up<»n  the  nature  «»f  the  injuri*  from  the 
presence  of  certain  symptimis.  In  some  casi's  digii^d  explonition  has 
enables!  an  accurate  diagnosis. 

The  position  of  the  wound,  first  of  all,  and  the  presence  of  blooil 
in  tbe  {lericaniium,  with  a  more  or  less  extensive  outline  of  dulness 
and  displacement  of  the  heart,  aiv  of  primarv'  im|)ortance.  Super- 
ti<-ial  rapid  breathing,  up  to  76  or  more,  the  movement  of  the  alse  of 
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xhv  nose,  irregular  heart  action,  marked  Bense.  of  anxiety,  reetlessnees^ 
fituall  irregular  pulse,  pain  in  the  region  of  the  httirt,  and  ryanosis 
with  a  txH'uliar  type  of  collapse,  are  nf  im[w>rtanee.  In  some  eases  the 
external  wound  nmy  jtuJsate.  Siinetiiiies  the  heart-sounds  may  give 
infHrniatinu. 

As  already  emphasizwl,  tJie  autiior  eonsid€^i*s  the  use  of  a  probe  for 
deterniiniug  whether  the  heart  is  injuretl  or  not  a  very  ri^ky  proeedure. 
He  believes  one  is  lialile  to  do  more  harm  than  gt>od,  aucl  d(»es  not 
consiihT  the  thniger  of  iufeeiiun  so  great  as  the  lUtrhauiL'al  ilanmge 
ami  its  eonstM^uences. 

Prognosis. — Tlie  prt»gnosis  of  injur)'  v(  the  heart  geuemlly  is  not 
favorable.  Formerly  al!  injuries  of  tlie  heart  weri*  considere<i  |M>si- 
tively  fatal,  but  at  the  j)resent  time  it  is  evident  that  even  very  severe 
injuries  of  tht-  heart  may  rei-over, 

Fiseher  etilenlated  that  ahuut  10  per  eent.  of  the  injuriesi  of  the 
heart  terminate  favomhly.  I^oison  reported  9  reeoveriei?  of  23  needle- 
wounds,  11  after  90  sttilj-wouuds,  Init  only  3  of  110  gunshot-wounds. 
Januiin  rejKirts  10  reeoveries  uf  1*21  eiises.  Kupture  uf  the  hesirt  and 
ru|»ture  ni  tlie  valves  of  the  hoirt  are  very  uirtavorable. 

Aside  fritm  the  kind  of  iujurj'  and  it8  extent,  the  region  of  the 
heart  injures  1  must  be  taken  into  consideration.  Injuries  of  the  apex 
otJer  the  best  ehaiiies  lor  ix^'ovtry.  Next  are  the  right  ventricle  an<l 
auricle,  and  then  the  left  side  of  tlie  hmrt.  The  [»rognt»sis  is  unfa- 
vondtle  when  the  coronary  vessels  have  lK\*n  injured,  for  most  of 
these  patients  die  quickly,  which  is  in  acconl  with  the  experiments 
made  by  Bmle  antl  W'ehr.  However,  eases  of  recovery  are  reported. 
The  flirection  of  the  wound  lias  a  certain  amtiunt  of  influence  btH*ause 
the  more  slanting  its  ^-oui-se,  the  greater  the  jirohahility  of  its  closing* 

It  is,  of  course,  of  vital  important  wliether  the  wound  has  lieeome 
infected  or  not,  for  the  fate  of  the  indivichial  after  the  first  danger  is 
passed  depends  largely  ujion  this  factor.  Many  patients  die  as  the 
result  of  secondary  infection. 

Conner's  (Cineiunnti)  aise  is  unique.  The  bullet  jiassed  thnuigh  the 
right  anil  o|m.'Uch1  the  left  ventriele,  and  passeil  out  of  the  left  auricle, 
ami  beenme  encapsidatt^l  in  the  lower  lobe  i>f  tire  right  lung.  This 
jKitieut  dic^l  after  thirty-eight  mouths.  There  had  been  profuse 
htef-iliug,  (rneumonta,  jieriraixlitis,  and  endanirditis.  }5nignoli  iY'|>orts 
a  similar  case.  A  shoemaker  was  stahbe<l  in  the  heart  and  die<l  after 
nineteen  years  and  seven  mouths.  There  was  a  scar  in  the  right  ven- 
tri(4e  about  -i  em,  long  and  one  in  the  ventricular  se]>tum  and  mitnd 
valve.  In  a  nise  repmied  In*  Dent  death  took  place  cme  and  a  half 
weeks  afYer  a  penetrating  gunshot-wound  of  the  heart ;  and  Kiittner 
s  of  the  ojiinion  that  r^'covery  is  not  imptJssible  with  wounds  intlicteil 
fr(»m  a  cttusiderabh'  ilistanee. 

It  is  well  knomi  tliat  when  the  damage  t^T  the  heait  is  not  ven* 
extensive  the  wound  br-comes  <»losed  nvthcr  rapitOy  with  fibrin,  which 
is  later  elranged  to  eonneetive  tissue.  There  is  no  regenerative  process 
of  the  heart  muscle.      In  rare  cases  the  scar  may  be  slightly  bulging. 
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altlKiugh  the  ririgiual  cln>iii*c'  with  fibril]  is  pn^tty  firm.  A  thrombus 
may  tx-rliiile  the  inuvT  o|ieuiiii^  of  the  wmnul,  a^  iu  Dehiiari'  case. 
This  patient  diwJ  fniirt4?en  day^  later  ni'  ht^morrhai^f  i'nmi  the  hiujj;. 
In  the  left  vetitriele  a  thrombus  wa-s  tbuiid  which  phi^tre<J  the  wnund 
completely,  Heiiiorrhi^re  tnmi  Miiall  womtd-  i.-;  (jmlndjly  elieeked  by 
the  aetioo  nf  the  jK»wertuI  veiitrieular  »iiis<'les  themselves.  They 
simply  elase  the  upeiiiug  as  in  other  masridar  or^nias. 

Death  fnmi  wtMiiid.s  of  the  heart  h  due  ehiefly  t<«  the  hemorrhage, 
or  to  the  jiressure  of  the  bkwKl  pnired  out  into  the  jwricardium. 
Knoll  fotind  that  pressure  whieh  nipidly  became  greater  than  the 
atniospheric  pn*ssure  tirst  imTexiSLtl  the  arterial  pre^ure  slightly  and 
then  cause«l  the  latter  to  diminish.  It  is  not  possible,  however,  to 
stop  the  heart  action  by  ff»reing  air  into  the  perieanliuni,  although  the 
blo^Mj-pressure  may  l>e  lowered.  Simple  [pressure  of  the  hand  is  alile 
to  do  this.  The  veins  iMx-ome  ovenlistendecl.  AVhen  the  air  escaj>e8 
rapidly  from  the  pericartliuui»  the  bhMMl-pressure  sinks  rapidly  and 
then  rises  sharply,  eJccee<lirig  the  original  pressure.  Circulatory  dis- 
tiirl)an»^,s  in  the  brain  and  ehang\^<  in  the  respiration  are  also  obsiTve<i. 

The  results  of  jiericjinlial  effusion  are  evident.  The  veins  become 
disteudetl  and  the  arteries  c^mtain  less  blood.  There  are  reflex  dimi- 
nution of  the  vagiU  impulse,  increased  pulse-rate,  and  cerebral  dis- 
turbances. 

Concerning  cessation  iif  the  heart  action  with  relatively  slight  in- 
juries, Relm  has  shttwn  that  this  entinot  Ik*  due  to  itijur;)'  of  the  cjirdiac 
ganglia,  as  automatic  centR^s  ni'  motion,  because  they  are  sensiitive 
organs  derived  from  the  sympathetic  system.  The  heart  itself  is  tiie 
automatic  and  regulating  motor.  Some  reflex  action  is  prt)bably  con- 
cerncnl  which  is  perhaps  less  frer|uently  disturbinl  than  might  \ye  sup- 
prscni,  although  thi>  is  ver>'  p>ssible,  judging  from  the  author^s  observa- 
tittn  U|)on  coneiissiou  of  the  che^^t.  Tlie  fact  that  the  heart  action 
may  ccjise  for  a  few  momenta  following  a  stab-wound  of  the  miLscle 
is  in  favt»r  of  this  view.  It  csumot  Ik*  clainietl  as  yet  that  certain 
regions  of  the  heart  are  nK»re  or  less  vulnerable,  but  it  seems  jirobable 
to  the  author  that  the  gjinglia  n-act  more  to  an  injur}'.  The  ventricle*:?, 
however,  have  no  ganglia.  The  most  sensitive  regitms  are  in  the 
vicinity  of  the  auricle.  Kroneeker  assumes  that  there  is  a  nervous 
centre  in  the  septum.  Direi*t  or  reflex  stimulation  of  this  may  con- 
strict the  coronary'  arteries.  He  observe*!  that  a  stjib  in  the  upper  tliinj 
of  the  septum  stop|>e<l  the  action  of  a  dog*>  heart.  The  heart  Hirkers 
out.  There  are  disturbances  of  ctn-itnli nation  in  the  action  of  the, 
muscle  which  is  so  irregular  that  it  is  unable  to  force  the  bhA>d  out  of 
the  ventricle.  Acute  anaemia  of  the  heart-wall  panilyzes  the  fimction 
of  the  cardiac  nervous  system.  Certain  iieculiaritie^  connected  with 
injuries  to  the  heart  are  made  more  intelligible  in  this  way. 

Bode  foun<l  that  hemorrhage  frr>m  the  right  ventricle  was  greater 
tlrnn  that  fnim  the  left.  Diaginud  w«>unds  close  easier  than  others. 
Hchiorrhage  may  l>e  stoppe<l  by  the  formation  of  clots,  especially  in 
the  left  ventricle.      He  furthermore  demonstrated  that  injuries  of  the 
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CNtroiiary  arteries  are  followtnl  by  eessatkm  of"  the  heiirt  aetioii  very 
fjuickly,  and  injuries  *ii"  the  auricles  are  more  dang^erous  thau  tbose  of 
the  ventricles.  Perfomtiiui  of  the  ri^ht  ventricle  is  more  stTious  than 
that  of  the  left.  D«ith  may  also  be  intHhiccil  by  aspinitiou  of  air. 
Elsljerg^s  ex]H-riments  ettrn>l>omte  Bode's  stiUement,  and  prnve  that  the 
hwirt  is  very  toleniiit  to  eertaiii  kiuils  of  interlen'uci'.  Id  small  stab- 
wounds,  even  small  incised  wounds  2  mui.  broad,  the  lell  ventricle 
closoi  alm^^st  inime<liately.  When  the  ri^dit  ventricle  is  injunnlj  Imw- 
ever,  the  siilijiN^'ts  bleed  to  tleuth,  as  is  tlic  ens*:  witli  wounds  <if  the 
auricles.  I>i>tiirbauees  of  rhythm  uecnrntl  when  the  perit^nlinni  or 
the  endcjcsinliiun  was  dividtxl.  The  heart  muscle  itself  seems  to  be 
veiy  t<jlei*ant.  The  animals  recovcrnl  from  complete  division  of  tlie 
lower  section  of  the  lieart  or  from  partial  reswtion  of  the  ventricle 
with  subswjuent  snturt\  A  temporary  Ifpiture  was  placed  aitiund  the 
heart  alxive  the  region  incised,  which,  stnuige  to  say,  the  animals 
set^metl  to  siand  extremely  well. 

Wehr*s  experiments  prove  that  a  section  of  the  ventricle  may  be 
reminded  in  aniuuils,  altliouti:h  he  lost  all  of  the  animals  from  cessation 
of  the  lieart  action  where  iie  made  use  i>f  elastic  pix-ssuri'  far  the  pur- 
pose of  arresting  the  bleeding  while  o|K^rating. 

Treatment, — The  treatment  of  injuries  of  the  heart  is  tirst  of  all 
8ympt()nKitic.  Kehn  has  provwl  that  wfiiinds  of  the  heart  may  lie 
guturwl  with  success  under  curtain  conditions.  Many  other  authors 
have  demoustratetl  the  success  oi*  suturing  the  heart,  some  of  whom 
did  rn>t  lose  their  [jaticuts  for  several  days  after  oiK^ration.  The  fatal 
rt^snlt  in  the  majority  of  can's  was  due  to  other  nuises.  The  left  ven- 
tricle has  l>een  sutnrnl  without  aruesthesia.  Sp<'ncer  was  able  by 
packing  to  arrest  the  hemorrhage  fn»ni  a  wound  of  the  heart.  Sec- 
nuflary  hemorrhage  iuvurretl  repcatetllyt  although  rivovery  trnik  place 
after  six  \veeks»  This  jKitifiit  <lied  three  months  later  from  stmie  un- 
known n^isnn,  |U'obi(Kly  as  the  result  of  ana-mia.  The  autopsy  .showed 
the  wotmd  in  the  heart  to  be  completely  heali"<l.  Walker  reports  3 
oases*  of  stiib-wouads  that  recoveral  without  suture. 

The  deep  ntjctnisciousness  which  is  ass^wiated  with  injuries  of  the 
heart  is  not  infretpicutly  the  best  aid  to  treatment.  The  very  wtnik 
ctmtnictiou  of  the  hi-art  ami  tlie  slowing  of  the  lilorKl-eurrciit  allow  the 
wound  iu  the  ventricle  to  l>cconie  pluggwl.  After  trrating  the  ex- 
ternal wound  absolute  rest  is  indicjittMj,  and  everything  which  could 
alter  the  heart  action  ever  so  little  should  he  avoideii.  If  trans] Mirta- 
tion  is  necessary,  this  siumld  be  done  with  the  utmost  prt^-aution. 
This  rest,  whicli  should  be  combiiKnl  with  extreme  pre<'auti<in  iu  fii'd- 
ing,  should  be  carrieti  out  for  fourteen  *lays  at  least,  CVtUl  milk  is  the 
best  diet.  Morphine  should  W?  given  sulK*ntantMiusly  if  the  |iatient< 
are  n^stless,  es|XH*ially  if  the  respimtion  i>  rapid,  even  though  considera- 
ble anai'mia  may  be  present.  Icc-liags  shoukl  be  nse<l  over  tlie  heart. 
DigitJilis  maybe  of  value,  Autotnmstusion  or  infusion  with  normal 
salt  solution  may  l^e  necessary  if  there  is  danger  of  ixdlfipse.  f'citjiin 
cases   are  <toubtk'ss   saved   by  thes:^   measures.     The  patient  hiHN»mes 
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quieter,   the  pulse  iruproveis  and  becomes  regular,  and  rec^piratiun  is 
freer. 

It  appears  tn  the  autlior  questionable  whether  the  instrument  that 
inflictetl  the  wound  should  be  kft  undLstiirbetl  until  ready  lor  sewing 
the  hejirt,  as  reet»mmended  by  Kydygiei*.  It  cannot  be  determinfil 
Ijeforehaud  whether  the  hi'art  has  been  injured  or  not,  au<l  whether  the 
instrument  really  jKieks  the  wound,  a*  it  were.  Needles  that  can  be 
gras|ietl  sboukl  he  immeiliately  removed,  even  if  one  has  to  enlarge  the 
external  opening.  The  author  has  already  emphasized  that  in  cade»j 
of  injury  of  the  internal  mammary  artery  the  vessel  may  be  jmcked  if] 
necessary. 

Formerly  bleeiling  wa<  used  extensively  for  the  purpose  of  regu-j 
lating"  the  heart  action,  although  this  hiis  of  late  Ijeen  almost  completely* 
discanled.  In  one  of  R<ise*s  cases,  in  whieli  there  was  a  guosh»»t- 
wound  of  the  pericardium  and  of  the  septum  without  pertbration,  the 
hemorrha^  ceased  after  enei^tic  veneseeti<m.  In  another  patient 
with  considerable  pressure  around  the  heart  followiujr  a  dagger-wound 
the  pulse  improvetl  and  dyspnceii  disappeared  after  this  form  of  treat- 
ment. The  general  condition  of  the  patient  should  lie  taken  into  con- 
sideration. Many  jKitients  have  already  lost  a  cfHisiderable  amount  of 
blcx>d,  so  that  the  quantity  they  have  is  essential  to  them.  The  author 
does  not  wish  to  advocate  venesection  as  a  matter  of  principle  in  all 
cases,  for  in  the  majority  there  will  be  no  indication  whatever.  lit^sides 
this,  the  surgeon  should  remember  that  it  is  by  no  means  a  matter  of 
indifference  whether  the  right  or  the  left  ventricle  has  l>ecn  injuretl.  In 
the  firmer  ca-^e  there  is  already  ctmsidenible  venous  heuu.irrhage. 

The  prt*ssure  brought  to  bear  upon  the  heart  by  tht^  bh»od  accumu- 
lating in  the  |)ericanlium  is  of  great  imjwrtance,  as  emphasized  hy 
Morgagni  and  later  by  Rose.  Surgef>ns  are  familiar  >\ith  the  damage 
that  may  be  done  by  accumulations  of  fluid  in  the  pericanlinm  from 
observations  in  pn»oesses  associat*?d  \^itb  exudation.  These,  how- 
ever, develop  slowly,  and  the  heart,  muscle  has  time  to  accommodate 
itself.  This  is  not  the  case  when  a  lai^^  quantity  of  blood  is  suddenly 
|ionred  out  into  the  cavity.  Rose  recommends  puncture  or  an  incision. 
Considering  the  knowleilge  reganling  the  pisition  of  the  heart  and 
bltwKl  in  the  pericanlinm,  tlie  author  prefers  incision  by  all  means,  and 
makes  use  of  the  external  \vound  if  iu  any  way  })ossib]e. 

For  the  puqxise  of  exposing  the  [x^ricanlium,  it  is  best  to  make  an 
incision  in  the  fourth  or  |H?rhaps  in  die  sixth  left  interc*)stal  s|>a<-e  close 
to  the  sterntmi.  The  cartilage  of  the  fifth  rib  nujy  l>e  resectetl  because 
it  is  then  pr^sible  to  expi?^  the  hf-art  for  the  |>ur|M>se  of  suturing  if 
necessar)\  Rehn  divides  the  rib  in  the  mamraar^^  line  and  turns  it 
bsick  at  the  joint  with  the  sternum.  If  necessar\',  the  fourth  rib  may 
abo  be  resected.  There  is  no  doubt  that  that  portion  of  the  he.irt  that 
is  moi  frequently  injnre<l  is  expijsed  in  this  way — /.  t\,  the  anterior 
wall  of  the  right  and  lef\  ventricles.  In  Rehn's  case  there  was  a  stab- 
wnund  in  the  right  ventricle  about  1.5  cm.  long.  It  is  not  likely  that 
it  will  ever  be  possible  to  suture  the  auricles. 
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Suturf  <if  the  heart,  althtuigh  fret^ly  ex|M)se<l,  is  not  easy.  Rcbn 
etupIiiLsizes  thiit  thf  hviut  uiay  hv  made  mrire  acet'Sf^iltle  l>y  traction  on 
the  perit"arcliuni.  The  li'ft  half  «»f  the  heart  ."hould  be  sewn  in  ^y^tole 
ami  the  right  in  ihast<»le.  The  hr.^t  stiteh  is  tlie  most  ditfienlt  tci  place. 
The  siibi^eqneiit  stitches  arc  easier  beaiiLsie  the  right  one  may  l>e  u.^ed 
as  a  guide.  The  fendoney  to  rotate  nn  itr^clf  is  ver\'  distiu*hiag,  as  is 
also  the  change  of  jmsitittn  that  takes  plaee,  because  the  heart  tends  to 
disapiK-iir  partly  under  the  sternum.  A  thread  |i:isse<i  through  the 
apex  is  the  best  means  of  ctintmlling  the  heart,  as  tlie  author  1ms  found 
in  exix^riments  on  animals.  It  may  be  of  considerstble  aid  to  press  the 
heart  up  against  the  chest-wall.  Catgut  or  silk  may  be  use*!  for  sew- 
ing.    Sometimes  the  stitches  tear  out  innnediately  on  account  of  the 
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Topography  of  Ihe  hvan.    Line  ^f  inci^inn  for  exposure  of  the  heart,  after  Rjdygfer  and 
Wehr.    (,Ju5sel,  Waldeyer.) 


friable  consistency  of  the  heart  muscle.  It  shttuhl  not  be  forgotten 
that   the   manner  of  exposing   the  heart  may  render  the  operation  of 

sewing  considembly  easier.  Tlie  eouditions,  hnwcvcr,  may  force  the 
siu*gcou  to  desist  from  mi>rc  extensive  intederence  and  satisfy  himself 
with  resectinu  of  the  fniirtfi  and  fifth  ribs  only.  This  will  as  a  ruh? 
expose  the  greater  |M)rli<ni  of  tlie  licart.  In  S4>nic  eases  in  which  there 
was  supposetl  to  Ix'  injury  f>f  tlic  heart  itself  the  ojjcration  showe<l  that 
there  was  only  invfilvemcnt  of  the  jierieardinm.  In  this  cast^  ivsivtion 
of  two  ribs  is  sutticient.     Cappelen  resecteil  the  thinl  ami  ionrth  ribs ; 
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Stelztier  atitl  Kolin  rv>etTte<l  the  fifth  ;  nnd  Pamoni  resected  the  third 
rib  irtnn  the  sternum  tn  the  niaiumary  line  and  umde  two  vertical  in- 
ci!?ion!?  at  the  end  of  the  first  cut  ilownwanl  to  the  lit*th  intereoiital 
space ;  he  then  resected  the  fourth  an*!  fifth  ribs.  This  rei'tan^lar 
flap  \vas  tlien  tiirne<l  downward.  Parrozzaui  makes  a  triangtilar  Hap, 
ineliidin^  tho  sixth,  seventh,  and  eighth  riUs  ;  and  Poclrez  makes  a 
similar  flap,  including  the  wirtilage  of  the  sixth,  seventh,  and  eight 
ribs  with  the  left  half  of  the  lower  fHjrtif^n  of  the  stenium.  Giordano 
and  Del  Veechiomake  an  H-shape<l  incision  including  the  thin!  and 
fourth  ribs.  Kydygier  umkei*  a  hori»»ntid  incision  immediately  aUjve 
the  third  i^Kiir  of  ribs,  extending  farther  to  the  left  of  the  sternal  margin 
than  to  the  right.  The  second  incision  is  t^rrie*!  <liagnnally  downward 
and  outward  across  the  third,  fourth,  and  fifth  ribs  close  to  their  bony 
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enils.  The  periosteum  Is  lifted  off  of  the  sternum  at  the  transsver?^ 
incision  and  the  bcme  divided.  The  thn'e  cartilages  are  divi<le<i  in  the 
line  of  incision.  This  triangidar  flap  is  carefully  dissected  up»  keeping 
close  to  the  p<jsterior  surface  of  the  bones.  It  is  then  reflwted  t**  the 
right,  which  d<)e^  not  seem  es|>ecially  ea5y  to  the  author,  because  the 
sternum  has  been  divndtnl  in  only  one  place.  The  pleura  and  peri- 
canlium  are  left  intact  as  well  as  the  internal  mammar\'  artert'.  Webr 
recommends  a  honaeshoe-sha[)ed  incLsi«m  that  divides  the  sternum  in 
two  places  a5  well  as  the  cartiLige  of  the  fourth,  fifth,  and  sixth  ribs. 
This  flap,  including  skin,  muscles,  cartilage,  and  bone,  is  refleined  to 
the  right.  The  incision  commences  at  the  right  margin  of  tlie  sternum 
ID  the  tliird  intercostal  8paoe,  and  w  carrietl  to  the  left  downward  and 
outward  and  then  bock  across  the  sternum  over  the  ensiform  process. 
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The  sternum  is  divided  suliperrosteally  twice,  the  cartilages  cut  in 
tbe  Hue  iif  incision,  and  the  whr>le  Hup  carefully  di!^sected  U]>.  }V>th 
of  tliese  openitions  have  not  been  tritnl  un  livinpr  ^^ubjeets.  Watten 
reaches  the  right  ventricle  in  a  case  of  stah->vf>und  in  the  tViurth  right 
intercostal  ^nwQ  2  cm.  fnmi  the  niitrpn  uf  the  Nterunni  hy  resecting 
tlie  finirth  w>stid  cartihige  imd  makiuj;:  a  Hap  uf  skin,  muscle,  and  lM)ne 
all  tug  the  raar^jiu  of  the  sternum  nji  t(>  the  second  rib.  This  operation 
was  saccesslul  aud  the  wuund  suturtih  E.  Rotter  an<l  Niruii  rci'oni- 
mend  a  door-like  ineisittn,  be^inniu^r  1.5  cm.  from  the  Itft  sternal 
margin  and  f<ilhi\ving  along  the  luwer  margin  of  the  thir^l  rib  for  alxiut 
10  cm.  The  second  incision  is  made  along  the  lower  margin  of  the 
fifth  rib,  and  the  ends  of  the  two  incisions  joined.  The  ribs  are 
divided  and  the  s^>fl  parts  and  bone  turned  back  towanl  the  stemura. 

Fig.  136, 


Incision  of  tbe  pericardium.    (Lejan.) 

After  drawing  tlie  lung  to  one  side  the  pericardium  is  opened  diagonally 
downw^ard  and  outward.  No  attention  is  |iaid  to  the  pleura,  because 
it  is  usually  already  injured,  Marion  alsti  recommends  an  incision 
similar  to  the  al)ove,  aUhraigh  lie  includes  the  left  portion  of  the 
sternum.  This  methml  is  muc)i  more  drastic  and  d(x*s  not  prf>ve  of 
especial  advantage.  Accortling  to  the  authoi*'s  opinion,  if  simple  resec- 
tifin  of  the  rib  is  not  suificient,  Pamoni's  methmi  will  prove  eflficient. 
In  many  c-ases  it  will  be  nccessar)^  to  operate  as  rapidly  a>  jxtssible  to 
obtain  a  favorable  termination. 

Tlie  next  question  is,  Which  tuises  are  to  be  sutured,  and  wiien  is 
this  to  be  done?  Most  patients  bleed  to  death  before  intiTference  is 
possible ;  therefore  the  majority  of  operative  cases  are  small  i^tab- 
wounds  in  favorable  regions  of  the  lieart.  8ome  it-gions  of  the  heart 
are  inaccessible  if  iujunxl.  Wounds  of  the  anterior  surface  of  the 
rigljt  or  of  the  left,  ventricle  are  most  favorable  for  suture.     When  the 
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injiir\'  i&  situat4id  pretty  far  hack,  the  chances  are  less  favonihle.  For- 
tunately most  injuries  art*  founfl  in  the  anterior  region.  If  the  jx>sterior 
wall  is  j>erforated,  uperative  interference  can  hardly  Ik?  cousi<lered. 
The  iniimtliate  steps,  of  courses  cannot  be  decided  beforehand.  If  the 
woundetl  individual  ha*  survive*!  the  first  dangers,  and  if  tlie  cliniud 
$igns  suggest  continue<l  hemorrhage,  as  indicated  by  increa^sinjtr  anieinia, 
increase  in  the  area  of  cardiac  didness,  small  pulse,  rapid  and  labored 
breathinjj,  operative  interference  will  bt*  indicated.  The  pericardium 
shixikl  first  be  exj>ose«I.  The  !«nbseiiuent  ^tei>s  will  dcjiend  on  the  con- 
dition;* present  in  the  individual  aii^e.  It  tihould  be  again  emphasized 
that  some  cases  recover  without  o|ieralive  interference  even  when  there 
are  alarming  symptofjis.  The  eon  ►nan*  arteries  have  been  ligated 
repefitetlly,  sometimes  with  tempf>rary  success  (Capjjelen),  and  some- 
times with  permanent  n?sults  (TiLssi). 

It  was  raentivmed  in  (H>nneetion  with  injury  of  tlie  pericardium  that 
pericarditis  ami  empyema  <if  tlie  pericanlium  may  necessitate  peri- 
cardiotomy. Simple  puncture  Is  not  sufficient.  Other  (."om plications, 
such  as  empyema  of  the  pleum,  may  make  the  prospects  of  recovery 
from  an  injury  of  the  heart  unfavondile.  Ilehn  w:is  obligeil  to  |>erform 
thoracotomy  in  one  of  his  patients. 

As  r^anls  after-tre:itment,  absolute  rest  and  great  care  are  neces- 
sary for  a  long  time,  beeiiuse  rupture  of  the  fresh  scar-tissue  with  a 
fatiil  re-iiIt  may  take  place  after  many  weeks,  as  proved  by  Krawkoff's 
obs4^rv:itions. 

Injuries  of  the  Large  Intrathoracic  Vessels. — Injury  of  these 
vessels  is  rarely  the  subject  of  me<lical  intederenoe.  The  majority  of 
individuals  suffering  fnun  injuries  of  this  sort  die  immwliately  from 
hemorrhagt* ;  few  survive  fi>r  any  length  of  time.  Sometimo  there 
may  be  only  a  tiny  opening  tliat  closes  of  its  own  accortl,  or  the  vessel 
is  only  grazed,  so  as  to  form  an  aneurism  which  delays  the  fatal  moment 
for  a  varying  length  of  time.  Gluek  obj^erve*!  an  aneurism  4>f  the 
desoending  aorta  4  cm.  above  the  aortic  opening  in  the  diaphragm  fol- 
lowing a  gtmsh«>t-wound.  The  case  died  seven  weeks  after  the  injury. 
In  the  Americsin  C*ivil  War  2  cases  of  injury  of  the  innominate  artery 
were  rejiorted  that  c;utsed  death  after  considerable  time.  In  1  case  an 
aneurism  developed. 

It  has  occurretl  that  the  ball  occluded  the  opening  in  the  vessel  for 
aome  time.  The  vessel-wall  was  pmbably  not  completely  torn  through 
at  first,  but  rupture  was  made  complete  by  pulsati<m.  C  avasse  reports 
a  case  in  which  an  indivirlual  was  stabbefl  through  the  pulmonary*  artery 
and  live*!  eleven  hours  ;  and  Billroth  saw  a  i^tient  surN-ive  a  stal»-wonnd 
of  the  innominate  vein  for  three  days.  Zenip's  patient,  whose  aorta  had 
been  shot  through,  di<'d  on  the  sixth  day.  The  right  ventricle  and  the 
s*'ptum  liad  l>een  |v*rf*r»rate<I  at  the  same  time.  Pelletsn  and  I^vrouge 
ri'port  rases  in  which  death  followx"<l  puncture  of  the  aorta  eleven 
<lays  and  two  months  after  the  iiy^ry.  Heil  rejx»rts  a  stal>- wound  of 
the  aorta  which  rei-oven.'d.  The  injure-  was  probably  slight.  Perthes 
rejKJrts  a  case  in  which  two  aneurisms  developed  following  injnri'  of 
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the  putniouary  arteiy  and  iiorlji  after  a  i^iiu^hot-wound.  ThI*  patit  nt 
i\\vi\  toil  infnitli^i  attiTward  fVimi  [trH-umuiiiii.  The  day  preceding  his 
dentil  lie  liad  been  ojieniteil.  on  fur  empyeum  tluit  ha<l  existed  liefnre 
lie  WHS  injured.  iVrthei^  was  able  to  collect  only  I'J  cases  nf  injury 
of  the  uorta  tlmt  were  not  iinmetliately  fatal.  Hankel  ha^s  recently 
reporttnl  a  ease  of  sta}>wound  oi'  tliii^  vessel  which  lived  for  Hfty- 
8even  days.  An  aneurism  develoiMHl  which  canMnl  dcatli  by  presiding 
upon  the  tniehca. 

The  large  vessels  of  thu  chest  may  be  injurctl  fi'oni  within  by 
splinters  of  bone,  needles,  fish-boiici?,  etc.,  reaching  them  from  the 
tLsnpliagU}^.  The  inuoniinate  aitery  has  been  tieil  r«']i4'ate<lly.  Smith 
had  orjc  sm«essful  result,  and  several  patients  opcrati-d  U|Mm  have 
lived  sufficiently  long-  (o  k-inl  one  tf>  siisjKH't  that  other  causes  tlian  the 
direct  results  of  the  ii|)erati(>n  Itxl  Ur  a  fatal  termination.  The  technic 
of  this  operation  has  K^-n  rendered  cnusidrndily  easier  by  resection  of 
the  manubrium,  a  purl  ion  nf  the  clavicle,  and  the  ctirtilage  of  the  first 
and  second  rilis,  as  recfini mended  by  Bardeuhcuer. 

Ii^iiries  of  the  Thoracic  Duct. — Injuries  <>f  this  structure  do  not 
as  a  rule  cause  sever*'  syni]itf»nis.  Usually  there  are  other  injuries 
wdiich  crtmplieate  the  clinicid  jiicture.  Sntall  woun*ls  may  close  sfwrn- 
taneously  on  account  of  the  power  of  contraction  which  has  Ijccii 
ob>=erved  by  various  authors  in  exei-nte'd  individuals.  The  pressure  in 
the  duct  is  ver}-  slight,  w^hich  favors  this  end.  The  cases  of  injury 
rejxirtcd  in  literature  must  be  eonsidere*!  with  some  [precaution.  The 
symptoms  (*f  pressure  arc  j>robabIy  y\\\v  to  effusions  in  the  pleura  or  to 
luemothtjnix,  mid  an  ahs(tlute  diagnosis  is  imjKissible.  In  one  case 
reptrteti  there  was  tuberculosis  of  the  pleura.  The  treatment  is 
symptomatic  entirely.  Rx^hold  investigated  the  effect  of  tearing 
the  duct  in  animals,  and  came  to  the  conchisifni  that  some  diet!  of 
inanition  jukI  pressure  on  the  lungs  and  heart  due  to  extravasatwl 
chyle. 

Ix^nriea  of  the  Diaphragm. — Injuries  iy(  this  structure  are  tpiite 
fre([uent,  and  are  either  comjMiund  or  simple.  The  former  ai"e  the 
residt  as  a  rule  of  gunshi>t-wt>unds  or  stabs,  which  always  o|>cn  the 
peritoneal  and  pleural  cavities.  They  usually  divide  the  diaphragm 
tliagonally  from  below  upwaitl  or  the  reverse.  Force  applied  to  the 
bidy  at  ripjht  angles  to  the  surface  may  rupture  the  diaphnifjm  on 
account  of  i\w  dome-like  shapes  of  this  membrane.  As  a  rule  the 
viscera  of  the  alMlomeu  and  i-ht'st  are  injured  at  tlie  .samc^  time.  The 
lun^,  liver,  stf^mach,  and  intestines  are  frequently  involved.  It  is 
evident  that  these  complications  increase  the  danger  of  laceration  of 
the  diaphragm,  which  in  itself  is  not  very  severe,  su  that  the  prognosis 
is  douljtfub  Xobiling's  case  proves  lutw  many  com[»Hcations  may  be 
present.  In  his  case  the  st<tmach,  lungs,  and  pericardium,  as  well  tis 
the  cliaphragm,  were  injured  at  the  sann-  time.  A  iM»rtion  of  the 
stomach  and  loops  of  intestine  not  infretpiently  enter  the  pleural 
cavity  through  the  opening  in  the  diaphragm,  giving  rise  hiter  to 
severe  synqitoms.     In  many  ca.ses  tlie   injuretl   individuals  die  an  tbe 


aiMPLE  FENETRATiyO    WOUyDS  OF  THE  CHEST.  419 

Feiiiih  of  tlK"?*!:?  im-arcfnitetl  heriims.  Spilniann  rt'porti?  a  ohh^  Id  which 
a  piti-e  of  omentum  which  pmtrudetl  through  u  stab-wouod  into  the 
left  sitle  of  the  ctiest  was  removed.  The  patient  died  oa  the  elex^etith 
tlay  from  iiii'areeratioii  of  the  s?tomach,  which  had  taken  phiee  through 
a  verj"  jiuiall  <>jK^iiiiig  in  tlie  tliaphnigni,  S/lux'^ler  repnts  2  ca^es  of 
aftab- wounds  of  the  diaphragm  that  diinl  after  six  mouths  and  one 
year,  rerijM?etively,  fntm  .strangulation.  Banlenheuer  o{>eratetl  njxjo  a 
man  for  occlusi(»u  of  the  Unwel  .-^^even  and  a  half  years  after  he  had 
lieen  injuretl,  and  was  unable  to  ix^luee  the  incareeration.  The  aut4tp.sy 
8huwe<I  a  small  opening  in  the  diaphrjigm  thnuigh  which  a  piece  of  the 
omentnm  ami  inte>tine  hud  |>as.<*ed.  This  jKitient  had  nften  sufferetJ 
from  aliilominal  jKiin,  ^►nstipjitiou,  ami  dyspnoea  sinw  his  injnrt',  which 
had  heidetl  within  four  wtrk.s.  IJobet  ojjerateil  u{K>n  a  case  one  year 
after  injury  and  resect«?<l  rilis  with  ^*yml  re?^uU.  Farinato  jn-rformetl 
the  same  operation  ten  n»«»nths  after  the  accident  through  the  [ileund 
cavity,  as  recommended  by  Postern psky-Ry<lygier.  The  large  intestine 
!uid  entei-e*!  the  pleural  esivity  and  esiusetl  signs  of  i*tningulati«»u  com- 
paratively early, 

(iunshot- wounds  of  the  diaphragm  are  usually  complicated,  althfiugh 
remarkable  eases  of  recovery  have  l)een  reported.  Just  a^j  in  ctmtu- 
sion  t»f  the  chest,  there  are  simple  sulx^utaneous  ruptures  of  the  dia- 
phragm that  prmluce  so-t^dleil  diaphmgmatic  heniia,  which  are  rtally 
t>uly  a  surt  <jf  prolapse,  lx*ciiuse  they  do  not  have  any  siic  as  a  rule. 
Liicher  collected  27li  cases^  28  of  which  had  a  sae,  but  found  only  3 
of  the  acc|uiretl  variety.  The  o|>euing  in  the  diaphragm  is  frequently 
so  large  that  a  considerable  [»ortion  of  the  abdominal  visc^?ni  mav 
enter  the  chest  cavity.  The  author  htis  tlmnd  the  stomach,  a  jHtrtion 
of  the  nilon,  and  fwirt  of  the  liver  disloaited  without  the  [uitient  lieing 
in  the  least  disturbed ;  later  he  diwl  from  an  intert-urrent  disease^ 
Many  of  these  cases  have  been  reptrttd  in  literature.  The  spk*en  has 
alsij  l>een  found  diskx'site*!.  When  the  gap  in  the  diaphragm  is  small, 
symptoms  of  stmngidation  may  develop  s<xin  after  the  injury,  and 
have  not  infrecjuently  been  tollowed  by  a  fatal  termination.  The 
muscle-fibres  may  rupture  longitudinally  or  transversely.  The  direc- 
tion probably  bears  some  relation  to  the  tendency  to  constrict  the 
heniia, 

Weiss  observe<l  an  accumulation  of  bile  in  the  chest  after  nipture 
of  the  diapbmgm  and  liver.     This  erase  was  cured  by  aspiration. 

It  is  rare  to  find  thoracic  viscera  displaced  into  the  {>eritoneal 
cavity  after  rupture  of  the  diaphragm.  It  need  not  be  esj^ecially 
eniphasizeti  that  death  may  take  place  within  a  short  time  if  the 
stomach  or  intestine  have  l>een  ruptured  at  the  time  of  injur\\  Rupt- 
ure of  the  diaphfEigm  has  been  observed  as  the  result  of  severe  con- 
tusion. Even  the  act  of  vomiting  or  the  strain  during  labor  has  been 
responsible  for  this  accident. 

STmptomf. — The  s^'mptoms  vary  according  to  the  complications 
present.  There  is  no  typical  jncture  of  rupture  of  the  diaphragm. 
Generally  sf^eaking,  one  assumes  that  the  patient  will   have   marked 
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pains  in  the  region  of  the  membrane,  which  will  be  increased  and 
radiate  toward  the  shoulder  if  he  is  moved,  and  es[)ecially  during 
lorceKl  respiration  or  on  coughing.  Diaphragmatic  respiration  is 
reducxMl  U)  a  minimum.  Sometimes  marked  dyspnoea  has  been 
observed,  especially  if  certain  of  the  abdominal  viscera  have  entered 
the  tlionix  and  compressed  the  lung  considerable.  The  heart  may  be 
displaee<l,  leading  to  more  or  lass  pronounced  circulatory  disturbances. 
C\)ni|>ression  of  the  heart  may  also  cause  difficulty  in  breathing.  These 
symptoms  usually  follow  the  injury  immediately,  although  they  may 
develop  after  some  time,  so  that  there  may  be  doubt  whether  they  really 
bear  any  relation  to  the  accident.  Sometimes  they  are  produced  by 
secondary  strangulation. 

Disturbances  of  the  digestive  tract  are  frequently  noted.  These 
may  be  simple  or  extremely  dangerous,  and  indicate  the  trouble  by  the 
apjK'aranee  of  symptoms  of  intestinal  obstruction  and  strangulation. 
If  they  jH'rsist,  desith  may  follow.  Whenever  a  considerable  portion 
of  the  alnlominal  viscera  have  entered  the  thoracic  cavity,  the  abdomen 
may  apju^ar  depressed  and  the  corresponding  side  of  the  chest  will 
bulge.  Percussion  will  show  characteristic  signs.  When  the  stomach 
or  intestine  is  dislocated,  there  will  be  a  jxx'uliar  tympanitic  note  to 
the  ehest,  which  may  lead  one  to  susj^ct  pneumothorax.  Ausculta- 
tion  will  show  the  absence  of  respirator}'  murmur  except  at  the  apex 
of  the  lung.  If  fluids  are  intnxluced,  a  splashing  sound  will  be 
notic^H:!.  If  a  Seidlitz  }K)wder  is  given  so  that  the  stomach  is  distended, 
the  note  will  In?  changed  immediately.  On  tapping  the  patient,  dis- 
tinct splashing  sounds  may  be  elicited.  Aside  from  these  signs, 
stHM>ndarv  ct>nditions,  such  as  pleuritis  and  j)eritonitis,  may  produce 
severe  symptoms,  and  at  times  be  followed  by  death  within  a  short 
time,  which  is  not  infret]uently  the  case  with  compound  injuries. 

A  symptom  which  is  claimeti  by  some  to  be  especially  characteristic 
is  the  so-calUxl  *'  sjirdonic  grin,*^  which,  according  to  Boyer,  is  still 
ol>serviHl  on  the  face  of  c(^q>ses  that  had  received  at  the  time  of  death 
some  sudilen  injury  of  the  diaphragm. 

Diagnosis. — The  diagnosis  is  not  easy,  and  may  be  impossible  in 
view  oi  the  fact  that  many  rases  do  not  j>resent  marked  symptoms. 
C^haniottTi^tie  symptoms  deveK>p  only  al\er  certain  of  the  alxlominal 
visvH'ni  have  lHH^une  displaetxl  into  tlie  thoRioic  ctivity.  Depression 
of  tlie  aUlonun.  buluini;  of  the  thorax.  tyni{>;initic  note,  a  sound  as 
t>f  dn>|>piuix  watiT  in  the  interior,  a  sense  of  fulness,  enietation  of  g:is, 
nau-ea,  aiul  dy>piuva  are  the  ehief  siiins.  If  symptoms  of  strangula- 
tion an'  :uldi>l  to  those,  tht-n  the  tliairnosis  will  l>e  more  definite.  If 
tlu'  -loinaeli  i<  di>l»H"atiHl,  information  may  bi^  obtainixl  by  adminis* 
toriiiix  a  Si'idlitz  j>owder. 

Prognosis. — The  proi^nosis  de|KMuls  u]>ni  the  i\>mplic:Uions  prest^nt. 
M'outuU  ot"  the  diaphniirni  it>elt':ire  not  of  erave  siirnifiitimx',  as  shown 
by  niMny  ob<i>rvaiion<.  The  fornuT  view  that  tlu^se  injurit*?  were 
ah-.'liiU'ly  and  innutdiattly  tatal  has  Ion*;  Kvn  alxmdoneil.  althtHigh 
nianv   ot'  the   wvuuuliil    die*!    inumiliatt  Iv.     The   etiuse  of  death   was 
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probably  some  foniplicntion.  The  progno^^is  is  always  doubtful, 
Ix'caiise  all  sort*  of  attideiitf  may  hap|)f q  lattT.  Wlieii  there  is  con- 
siilerable  con^trictkm,  the  entire  *ii>k>cate*l  prrtion  of  the  intestine 
may  becctme  gangreimus^  as  ^hown  by  Dolliuger':?  pitient>  wJio  died 
four  niontiis  after  receiving  an  iiijury.  Some  of  the  caae^  died  beciiu^se 
more  and  more  intestine  enterwl  thnmgb  the  opening,  or  beeause  the 
local  eiinditinns  l>ecaine  changed  on  account  «tf  i^oaie  o<>niplieation,  i^uch 
Sbs  pregnancy.  As  far  as  the  prooe^  of  rejKiir  of  wounds  of  the  dia- 
phragm h  concerned,  there  h  no  doubt  that  cientrization  may  lake  place, 
although  it  is  quite  certain  that  most  of  the  injuries  do  not  close, 
chicHy  on  acc<juut  t>f  die  Ijcrnia. 

Treatment. — The  treatment  in  nwny  ttuse-s  is  hojX'lejNS,  This  is 
especially  the  case  with  cotnpliaite<i  wounds.  Whenever  the  surgeon 
haj*  become  convinced  that  there  is  some  internal  strangulation,  he 
shoulil  not  hesitate  to  j>erfonu  hij)tirotf>my.  The  results  u|j  to  the 
pn.'sent  date  are  not  es|)wially  *.'ncouniging.  In  the  case  n-piite^l  by 
Galas>i  and  Fem^ri,  the  constrictal  jM»rtion  of  the  inte-^^riue  could*  not 
l)e  found ;  but  Seydel  and  others  Imve  had  favorable  results  after 
suture  of  the  diaphragm.  Simple  reduction  t»f  the  hernia  is  not  suffi- 
cient because  it  may  reappt^r  at  any  moment.  In  re<*ent  cases  the 
diaphragm  should  be  suture«I  immetliately.  Even  where  there  is  con- 
siderable loss  of  substance  the  wound  may  be  closed  by  pn«per  placing 
of  stitclies,  as  prove<l  by  v.  Xcwnlen's  and  v.  Mikulicz's  cases. 
Schlatter  advices  agaia-it  laparotomy,  provided  the  injury  is  seen 
through  the  pleural  cavity  and  can  l>e  sutured  from  this  side.  In  old 
injuries  it  %vill  lie  necessary  to  freshen  the  nlges  l>etore  sewing.  In 
cases  in  which  the  intestinal  contents  have  been  pourf^  »)ut  into  the 
che?t  cavity  and  pleuritis  has  develojXHl,  the  cht^t  should  be  opened 
as  soon  as  possible  and  washe<l  ont.  Postempsky^s  proce^lure  of  tem- 
p<»nirily  resecting  the  ril>s  is  to  be  rec<:»nimeDded.  Kic^jlfi  has  had 
gixKl  results  with  this  operation. 

FRACTTTEES  OF  THE  STERNUM. 

Fractures  of  the  sternum  are  not  o»nunon.  Gurlt  and  P.  v.  Bruna* 
statistic?  show  a  |x?rcentage  of  ab<_mt  0.1  to  0.09  of  all  fractures. 
The  younger  tlie  individual,  the  rarer  the  fracture,  and  cases  under 
twenty  years  of  age  are  extremely  rare.  The  elasticity  of  the  chest, 
as  has  l)een  explained,  especially  in  youthful  individuals,  in  whom  the 
cartilage  has  not  undergone  any  change  whatsoever,  is  great.  Fracture 
of  the  sternum  is  pr<Kluced  as  a  nde  by  some  violent  force  acting  sud- 
denly. Simple  fracture  of  the  sternum  is  rare  for  this  reason,  and  in 
a  majority  of  the  cases  these  fnictures  are  combined  with  other  severe 
injuries,  compared  with  which  the  damage  to  the  sternum  is  insignifi- 
«^nt.  There  is  only  one  exception  to  this  rule,  as  will  l>e  seen  later. 
Usually  some  direct  form  of  violence  pn^uces  a  sohition  of  con- 
tinuity, such  as  a  sharp  blow,  a  horse-kick,  a  fall,  or  a  general  shaking 
np.     Sometimes  "  getting  run  over,'*  getting  caught  between  cars,  or 
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some  jitniilar    injury,   is    tht"    primary  tau.st',   altbough  a  very  ^lli 
force  has  ljwt»  j^uffirieiU. 

Bei^ides  direct  force,  there  are  other  mcthtHlsi  of  pnxliiciiig 
fmetiire  of  the  !^terlnlm,  such  as  trnction,  f«vr  instance.  A  con^idei 
ahh'  number  of  cases  have  been  rejHirted  due  U*  this  variety  of  foi 
It  was  ftirnierly  presunieil  that  thcsi^  fractures  were  due  to  coutreconp. 
In  ino^t  cases,  liowevcr,  the  vertebral  citliimn  has  l)een  overextended 
and  there  has  been  marked  tt>nsit>n  put  upon  the  ceutral  and  j»eriphera|B 
p*:)rtion  of  the  muscles  inserted  into  this  r^ion  of  the  sternumj^ 
which  by  acting  in  opp(»site  directitms  tear  the  bone  in  tw^o,  M(tst 
casi^s  eombiueil  with  fracture  of  tire  vertcUnil  eoluniii  are  due  U\  this 
kind  of  injuiy.  Many  of  the  patients  have  fallen  ujxm  the  back  and 
landeil  u|Hm  a  stone  or  a  beam.  After  fracture  of  the  colnniu  tnietion 
upon  the  sternum  is  in  no  way  interfered  with,  and  separatiim  may 
take  place  immeiliatcly.  In  a  ca<e  of  the  authors  the  patient  fell 
onto  a  pile  of  stones.  Simple  accidents,  however,  the  mechanism  of 
whidli  is  perfectly  evident,  may  be  sufficient  to  produce  this  lesioa,j 
There  are  a  number  of  observations  in  which  this  lesion  has  lx'< 
secondary  to  extreme  lK*nding  back  of  the  vertebral  eolnmn. 

Faget  rejx)rts  the  case  of  a  man  who,  endeavoring  to  l>end  ov( 
l)ackward  and  lift  a  weight  w*ith  his  teeth,  fractured  his  sternum. 
Pluskal  reports  a  patient  whose  sternum  was  broken  by  a  quack  in  an 
endeavor  to  remove  pain  \u  tiic  hiniliar  region 
by  betiding  hiui  backwanl.  FM  re[>orts  the 
case  of  a  man  who  fell  Iwckward  across  a  beam 
and  touchetl  the  gmund  with  his  head ;  the 
sternum  suapi)ed  at  alxiut  the  level  of  the  third 
costal  cartilage. 

Many  cases  of  fnn-ture  have  been  reported 
d tiring  delivery,  while  coughing  and  sneezing, 
and  while  lifting  heavy  weights  or  while  hang- 
iuir  hy  one  lunul.  R«*ycr  expressed  the  opinion 
that  the  sternum  apix-iirs  to  snap  like  a  string 
fastenetl  at  l>oth  ends.  It  is  evident  that 
"Jj^r^p^J  in  the  latter  cjises  the  fracture  is  due  to  mus- 
cular action.  This  view  is  further  support e<l 
by  the  fact  that  the  piKsterior  lining  of  the 
sternum  is  not  torn,  but  simply  hrui.'^ed.  All 
the  fracture-s  are  transverse.  Hytl  is  of  th«H 
opinion  that  thes4'  fra^-tnres  dt>  not  take  place 
while  bending  backward,  but  in  the  endeavor  to 
straighten  the  UkIv.  Tliis  is  nut  tlie  case  in  the 
inajority  nf  injuries,  alth(»ugh  it  seems  to  apply 
to  the  imtient  reported  by  F.  Beverly-Bogg.       h 


Fig.  137. 


Fracture  of  the  stertmra 
throuuh  Hie  raiildle  nf  tin. 
b»>dy  r   deformed     erxfilform 


A  further  variety  of  fracture  of  the  ster- 
num is  pnxluced  by  falling  forward.  Tht^ 
mechanism  of  these  fractures  has  bt-en  explaineil  in  various  ways 
without  any  uniformity  of  opinion  reached.     There  are  case^  in  which 
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it  seems  as  if  the  l<iwor  jaw  Iiad  depressed  the  mamil)ruiiii,  as  is 
Didtiy's  opinion,  altlif>ii«rh  in  the  ninjority  tjf  ciisl*s  tlio  sttTUiim  was 
prohatjly  kiiiki-^1  hy  bending  the  htwiy  forwanl  .sh;irj»ly. 

FriK'hirc*  of  the  sti^ruuru  may  t;dve  pluee  at  luiy  position.  The 
most  IVcNpient  seat  ttf  fractun.'  is  at  the  Hue  of  jinn-tiori  hetwet*n  the 
manuhrtnni  and  l>tMly  of  the  sternum,  ranly  between  the  bo<iy  and 
tlie  eusifnnn  ])roee&s.  Diajjonal  fractures  are  unLMminTon,  and  lon^i- 
tutltnul  fra<'tnre^  mx'  extremely  rare,  very  few  i'ases  iiaviug  been 
reported^  the  exact  nature  <>f  which  i.s  not  eortaiti.  Double  frjictures 
of  the  sternum  are  rare.  Kreis  has  rG|K>rted  a  ea.H"  oi"  this  stirt  in 
which   the  middle  section   was?   displaeetl,  so  that  the  proximal  and 

Fig.  138. 
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T-fmeturp  of  the  first  piece  of  ihe  rtcrnum  ftrom  direct  rloknce. 


distid  portions  were  behind  it.  In  the  majority  of  eases  the  frarture 
was  eoniplete.  Ordy  2  eases  of  inromplete  fraeture  \vavv  been 
reporteih  Stelhitt*  fraelures  are  also  iui(M»nimfin.  .Sneral  fractures 
with  loss  of  substance  have  been  observed,  and  will  be  mor*'  eomnion 
with  tije  use  of  modern  prnjeetih's. 

The  solntirm  nf  e«aitiuuity  beiween  the  nianuhrium  and  the  biKlv 
of  the  sternum  has  \nvu  i-alled  Inxatiou  by  some  authors.  This 
wnnld  be  justihable  if  there  were  a  truejciint  betwi-eu  the  pieces. 
V'arions  views  nre  entertained  on  this  point.  German  anilmrs  vun- 
sidi'r  this  iniinn   to  be  a  synchomlrosiSj  consisting  of  three  lasers  :  a 


I*'  '  <lfMf    to   HUfi*  niPM'n  ihiTi'  II*  ti  HvrH'hoiMlms^i^,  nut]  that  three 

iht1iiM*Mf  itifvr*  iH%u   Im'  »llHlinK»n4M'<l   mirrf^hfofHcjjIly  aiifl  raacroscopi- 
(•hIIv,     't'liMh*  |m  a  i^f'Mlntt  nlU   nnly  in  ('vr<|itioii:il  I'H!*^^,     In  one  ca^e 


W«ftfl^  ^M 
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the  joint  of  the  !*ecf»nd  ]iair  of  ribs  was  coutinucd  inward  iilmo?t  to 
ihe  niHliaii  lint*,  vvht*re  a  cartilaginous  s*eptum  separated  them.  Bony 
union  wuc?  not  iiit'rr<iiifiit  at  all  ages.  Lu.«^'lika  claims  that  the  joint  is 
more  fretiiient  in  nldiT  than  in  yoiing+?r  individuals,  and  that  it  always 
devellops  after  birth.  Soiuetiniej*  the  line  nf  nnion  i.-^  slanting.  It 
will  he  seen  that  it  dtTes  not  accord  with  the  conditions  present  to  call 
the  solution  <ir  eontinnity  taween  the  manuhriiim  and  the  body  of 
the  sternum  a  hixati«»n,  antl  that  it  is  un»re  appropriale,  ilh  suggeste<l 
In-  (iurlt,  to  assume  the  presence  of  a  fracture.  This  view  is  sujv- 
ptirted  by  ex]>enraents,     Wlien  the  sternum  has  been  separated,  either 

Fio.  140.  Flu,  141.  Fio.  142. 
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Fracture  of  tbe  Bternam  wriih  disla- 
cation  of  the  fieriiitieral  fnetn^ni  on 
the  aQi«rior  taimee  of  the  tiernum. 
AntdiioT  view. 


Posterior  rlew  of  fig.  140. 


Fnbctnre  thraafU 
the  middle  t>[  tbA 
st^roum. 


the  entire  synehondrt»8is  or  a  portion  of  this  remains  attaehe<I  to  the 
manubrium  or  to  the  btxly.  It  does  not  sejiarate  at  tbe  middle  of  the 
line  of  union. 

Cninically  there  is  no  way  of  ditTen»ntiiiting.  Brinton^s  view,  that 
in  luxation  the  ribs  remain  attache<l  to  the  manubrium,  is  not  tenable. 
Luxation  could  tiike  place  only  by  havine  the  l)ody  displaced  forward. 
The  sanje  applies  to  the  ensif«»rra  airtilace. 

Symptoms. — The  symptoms  vary  according  to  whether  there  is 
simple  fracture  of  the   sternum  or  whether  there  sure  complications. 
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Ca-iO:*  *HH-UT  in  whii'h  tht-  =-iirn?'  art-  at  tirs-t  .**■•  slight  that  the  dia^nocsis 
has  n«»t  ijt.ti-ii  imiilf.  In  thr  uiaj«»rity  of  cast-s.  hi»\vever.  w-^ieoiaJly  if 
the  fnignu'iit-  an.*  ilisj»latvi.i.  thu-  >ynipti»ni."?  will  hv  Mifficit-ntly  detiuite. 
Pain  im  j>rt->.^un.'  or  ttn  tht-  *liirht««t  motinn  while  hivathing,  crepitus 
if  the  frairiiKiir.-  t-an  lie  nu'Veii.  and  extravasati«»n  ••f  blt»«xl  will  u^uallv 
Ije  f  umd.  Whenever  therv  i>  displacement,  the  distal  tragment  with 
fo w  except i» til :i  will  ride  upwanl  antl  furwanl  im  the  proximal  fragment. 
<Fii:s.  14'»  and  141.  i  The  def«>miity  is  ?*•  characteristic  that  an  ern^r 
i?  hardly  jN^-i-iihle.  The  pmniinenix-  rif  the  displaceil  fragment  is  so 
great  that  it  seems  as  if  the  manuhrinm  were  pn-ssetl  backwani.  Com- 
piauitl  fmctures  are  iin«.i»mm'»n.  Diiveniey  rejxirts  a  case  in  which 
there  was  huxTatinn  nf  the  skin  nver  the  s«it  ot  fracture. 

The  subjective  sympti»ms  may  U-  -^vere.  espei'ially  the  interference 
with  breathing.  Must  }iatieuts  liend  tMrwanl  bec:iuse  in  this  position 
the  musch-s  which  are  attacheil  ti»  the  fragments  arv  relaxed  and  the 
pain  is  less.  They  prefer  a  half-sitting  p«>sitii>n  to  a  horizontal  one. 
The  symptoms  are,  i>f  oiurse,  nii»re  markeil  when  there  are  com- 
plifTitinir  elements.  As  has  l)een  mentioneii,  there  may  be  fracture  of 
the  ribs  iir  lU*  the  vertebral  o)lumn,  **r  injuries  to  the  thoracic  or 
abdominal  vis<vra  which  pnn.hu v  symptnms  ?<»  marked  that  those  due 
t»>  an  injury  ot'  the  sternum  iiselt'  are  insignitii.*ant.  Haemoptysis  and 
emphysema  are  not  unt^imnion.  Hiemothorax  with  alanning  after- 
effects may  lie  seo^ndarv  ti>  rnpture  "f  the  lung.  Injury  of  the  heart, 
the  large  vessels,  the  liver  an<l  other  im^iortant  organs^  is  usually 
follower  1  by  imnieiliaie  ileath,  A  fatal  result  may  be  due  to  concussion 
of  the  ehest. 

As  reganl-  fracture  l)etween  tlie  cn-ifnrm  and  the  body  of  the 
.sternum,  it  may  U'  ni»-ntii  »ntHl  that  this  is  fretjuently  asscx^iated  with 
persistent  Vi.mitiuir.  whii^h  it-ases  a.-  sonn  as  the  fracture  has  been 
re<lu«.f.-<.l.  This  injury  i-  not  unt^»mmt.n  iluring  pregnancy.  The  frag- 
ment may  1h-  <Ji>jila«'Ml  liarkwanl  ••r  f'-rwanl. 
•  Diagnosis. — The  .li:iL^n--i-  ••!'  thu-itin-  ..f  the  sternum  will   l>e   evi- 

i  d«-nt    tp»!!i    what   ha-  alr*.-.i«ly   iKi.n   sai«l.  and   i-    u-ually   not  difficult. 

j  L'K-ciii/.»-l  [lain  aii«I  •li*[>la«-»  ni»  nt.  ♦  v<  n  in  tin-  ab^-ntv  of  crepitus.  }>i>int 

!  to  a  I'r-'iial'!-  r'!"a«-'!:r'- ■■:"  tli*-  -ti  rii'.i!!!.       It'  tlie  »'hamcteri-tic  displace- 

■.::-  i-  i-p-.m:,  :];•:••  •■a:i  !'♦  !i«»  di»nbt.  It  may  lie 
s  \'.':i\  !•■:,.:*  ■■liruil  :"--uri  •■:  iln-  -tenumi  has  U-en 
:■' .  r:-::«:;::''- ••:"  th'  .  i>ir'':-;v,  ^-anilaire  is  character- 
rii"'.ii::y.  tnark' d  \k\\\],  ai:«l  iV».«jiiently  by  j>ersistent 

■  ir--  it"  til-  ::  :":rv  >].•*<  wx  d»|H.nil  so  much  uj^ui 
••  -:••:■:  'iMi  i:-ii:"  --  iii'<»m  VMinplit-ations.  Simple 
::!  :i  -i.-:-:  ''r.W'-.  Tii-  a'.:tli<>r  kn«'W-i  nf  a  rtise  that 
i::;.-   i:i   -!;:♦.-■:'  li:t-T:i"i>:y-i-  anil  ]>iieumonia  tif  the 

•  -'.      Tl  ■■   iv.rMir,.  ,i?:r:iri'>n  ••!*  <'.iiival»'S4vnce  is  four 

•  i-   r".i!-;-.!  ■  ::!'  r!y  tV-'Im   rln-  ]i'.ri.'-tenni.  and  is  as  a 
In  a  li  w  i-a^.-i  a  p-<  u«lanliro*i^  lia<  Invn  ^^bser^•el^ 

|i.     In  ■   'rnifiiinl  iVa-  run  -  tli«re  i-  the  ilangir  of  suppuration 
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in  the  metliastimim  in  addition  to  icfw^tioTi  of  the  wound.  Sujrpu ration 
bus  betni  knnwn  tu  tiike  plaw  wvn  in  .^itiipk'  fraetiires.  The  ^kiii  over- 
lying (lie  t^vnt  of  fract'iri"  may  Ihh-oiik'  ^riui^rri'noii.s  on  account  of  the 
tension  placed  ujjon  it. 

Prognosis. — The  prognosis  in  simjde  i'nu'tnrc-s  without  disliH-atinn  is 
favorable.  The  proL-ess  of  repiiir  L?  8iin|»lc.  Many  cases  show  later 
a  small  transverse  ridge  i>f  callus.  When  tliere  is  eonsiderahle  dis- 
k)catitin,  the  chief  tpiestitui  arisinj^  i.s  whether  tiiis  eaii  he  rpdije(*d  or 
not.  It  will  he  seen  later  that  this  is  not  always  easy.  Accc^^di^g  to 
Gurlt,  9  of  44  uncinnplicati.'d  ra.^rs  ditnl,  whereas  45  <^f  61  compound 
cases  sncciimhctl.  Even  sim|ile  fractures  may  result  fatally  from  sec- 
omlary  conditions.  8iippuniti<tn  may  take  place,  which  is  *Iangen>us 
on  account  (jf  tlie  possilnlity  of  involving  tlie  mediastinum.  Fortu- 
nately the  posterior  lining  of  the  sternum  guards  against  perfomtion 
into  this  reg-ion  as  a  ride. 

Treatment. — The  treatment  of  fractures  of  the  stenuim  will  depend 
iip<)n  the  complic^itiims  present,  whetfier  there  is  dislocation  of  the 
fragmentiS  or  not.  If  there  is  ncj  dislcx*ati(>n,  and  should  there  1:>e  no 
other  complicating  injury,  simple  rest  in  IkhI  in  a  horisiontal  [waition, 
cold  compresses,  ami  morphine  pmvidetl  there  is  a  tendency  to  cough, 
will  he  all  that  is  necessary.  Sometimes  it  is  advisable  to  place  a 
pillow  lieneath  the  back. 

The  retluctirm  of  any  dislocation  is  a  much  more  serious  matter. 
It  has  always  been  presumed  that  this  could  only  be  done  by  traction 
U|K>n  the  fmgracnts,  and  conscipicntly  it  has  been  the  custom  to 
ovcrcxtend  the  vciicbml  coluom.  This  is  best  done  by  placing  the 
patient  *m  his  l>ack  u\Mni  a  double-inclined  plane,  which  uuiy  be  im- 
provised, if  needs  be,  by  the  use  of  pilhnvs.  It  ts  l)est  nf*t  to  force 
the  reductifui,  hut  to  do  this  gmdually.  Demartpiay  rctlnced  a  fracture 
on  the  thinl  day  witfi  jK*niianent  success,  Dnverney  rcconi mends  the 
side  position.  Dupuytrcn's  case  shuws  that  rejilacemcrit  nniy  he  a 
life-saving  operation.  A  patient  of  his  that  had  almost  comjiletely 
c<tllapse<l  recovered  ai'tcr  the  dislfxsition  luul  been  reducKl.  When 
replac<"nient  is  impossililc  in  tliis  way,  and  the  symptoms  indicate  that 
the  disloeatinn  must  Im*  reduee<l,  it  niay  lie  ncccssiiry  to  resiirt  to  an 
open  incision.  The  mo>t  rational  method  consists  in  ex|Mj.sing  the 
prtmiincnt  fragments  by  a  lon£i:itudinal  incision,  and  after  sepiirating 
the  periosteum  from  the  margin  rinhiet^  with  a  cliiscl  r>r  bone-lVirceps. 
Care  should  lie  taken  not  to  injure  the  pfisterior  lining  membrane  of 
tlie  stcnnun,  nor  the  reliefted  margin  (»f  the  pleura.  S<jmetimes  two 
lateral  incisions  may  he  uc(.*cssary  at  right  angles  to  the  longitud- 
inal one. 

In  corajxmnd  fractures  it  may  be  advisalde  to  clean  the  wound 
thnrfiughly  anil  ajiply  an  antiseptic  dressing.  This  shnuld  l»e  done 
espwially  if  t!ie  wuund  is  several  hours  ohl,  nr  when  there  is  a  |>ossi- 
bility  that  it  may  have  bcconje  infected.  »Spliiitcrs  <tl*  bone  should  be 
removed.  If  suppuratinn  nccur,  free  drainage  should  l)e  established. 
If  the  raediastiniim  has  bwo  ofitMie*!,  the  prognosis  is  much  graver.    It 
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is  best  to  read]  lor  tbe  i^cat  of  fractui-e  id  these  cases  and  drain  tlie  pos 
through  an  ojictiing  in  tliis  regkm.  It'  one  or  the  other  of  the  iuterual 
mamnmrv  arteries  have  bwn  injured^  there  may  be  considerable  hemor- 
orhiige  and  t^igns  of  pressure.  A^  a  rule  the  pressure  is  produced  hy 
the  iJig.lrH.'jJteii  fragments,  and  a  eonsiderable  quantity  of  bhxKl,  pro- 
vhIlhI  it  hiis  not  IxH'onie  inferte«l,  will  soon  be  absorlx**!.  Ha-mothoi 
and  aspiration  may  l»e  nwessary  in  some  cases.  This  is  effective 
tiroes,  altht>ugh  in  other  eases  the  patients  died  iJi  epite  of  this  stej 
In  most  of  these  cases  there  was  extensive  laceration  of  the  lung. 

FEACTtrEE   OF  THE  EIBS. 

Fracture  of  the  Bony  Portion  of  the  Rihs. — Fractures  of  th< 

ribs  are  veiy  common.  P.  v.  Bnins  claims  that  they  are  second  in 
fretpicncy  «if  all  fractures  antl  constitute  alwmt  H^.OT  jier  cent.  ;  Gurlt 
claims  that  they  are  third,  with  about  15.9  per  c^nt. ;  some  authors 
claim  that  they  are  about  tifth  in  frec|ueney.  The  tlifference  is  probably 
explaine<l  by  the  fact  tljat  in  v.  Bruus'  and  Gurlt's  cases  ambulatory 
cases  were  included. 

Fia.  143. 


Fracture  of  Ihe  Bccond,  third,  fourlh.  fifth,  sixth,  seventh,  eighth,  and  ninth  ribe.  with 
cousulidation  of  the  sixll>.  seventh,  aud  eighth,  by  the  exee*.Bive  caUtiH. 

During  youth  the  ribs  are  vcr\^  elastic.  The  stenial  and  vertebral 
joints  and  the  cartilajL]:e  aloiiir  tbe  anterior  [M^rtion  increase  this  quality. 
With  advancing  age  the  elasticity  diminit^hcs.  In  iild  age  the  ribs  are 
brittle  and  the  cartilage  undergT>es  til>rous  change,  Many  observatiouR 
prove  that  ribs  have  not  been  broken  even  when  great  weight  wasfl 
brought  to  bear  npim  the  thonix.  Most  fractures  of  the  ribs  take 
place  during  the  tfiinl  dtviidc  ttf  life.  Arcidcntnl  causes^  are  usually 
n^spon.sible.  The  fact  that  fnictures  are  much  rarer  in  advances!  years 
than  might  be  expet*t«l  on  account  of  the  brittle  nature  of  the  ribs  is 
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explained  by  the  fact  that  tliese  individuals  suv  no  longer  actively 
oceupietl  and  aiie  less  expi>sc.xl  t4i  fractnre  than  tbase  ytMiiig*-!*,  t'nn- 
corning  the  time  i>f  life  at  which  fractures  of  the  ribs  occur,  v.  Bruns 
fmnd,  In  ;]l,lt8<>  eases,  4  wieh  in  the  first  and  R^tnind,  f>(>  in  the  third, 
52  in  the  ftnirth,  Ml  in  tlic  tiftli,  >!'>  in  tlie  .-^ixth,  :i.*i  in  tlje  iicveiith,  9 
in  the  eighth,  and  1  in  the  teutli  dewide. 

Fig.  M4, 


Fracture  of  all  the  rib*  on  Ihi^  rl^lit  side  and  the  eleventh  on  the  left  side. 

The  statements  of"  variiHis  authors  regarding  the  se*at  of  fraetiii-e 
vary  exeeedingly.  The  rihs  may  be  broken  at  any  phiee.  J.  L.  Petit 
and  RiefUi^r  fmind  tliat  the  middle  third  was  most  fre(jiiently  atfeetcMl  ; 
Middeldorpf  anil  Midgaigne  ff<uiid  t!ie  anterior  portion  most  fre<pietitly 
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iiiviilvtHl ;  ami  Hamilutii  olainutl  that  the  anterior  and  poi^terior  thinls 
art'  aliiuit  tH|ually  afteoceil.  whervas  the  muldle  third  makes  up  a^Hxit 
oiu'-halt'  ot'  ihe  uu-k's.  The  aiithi>rs  experience  corresponds  to  that 
of  llatuihou. 

The  i^tvuliar  slta|ie  of  tlK»  rilic  expbiR^  how  all  sorts  of  iractures 
may  »»tvur.  Thin'  an»  im^imiplete,  ivniplete,  ami  multiple  fractures 
ikf  cho  ixvstal  an'-hes.  Multiple  fraitures  are  common.  Even  t«>ur 
Imtiks  in  »nie  rib  luive  Uvn  •>l>cier\>\l.  iFig.  14->.>  Sometimes  tlie 
lines  *»f  fruccurv  are  cloise  lii^^rher.  ami  at  other  times  they  may  be 
fur  a|«n. 


M^mJvU  wu'vV'V  *HCWnf  ■-■I  \ii*i  r-V  i:»yp  Vi3(f  ma  .'v«r  '>y  :]!«  wbiwl  of  ft  wsfpin.    it. 


The  H^^-^-silI^xl  sub^Hi-nv'sctal  trai*;carv<  Are  "t  especial  interest.  Their 
vxLsct^uce  N^u-i-  doubaii  tor  a.  lout:  ciine.  altb^u^rh  very  instnaLtive  speei-^ 
u.iea>  ia*  r.?.<vv  si  h^ir.Kl  wiiicii  pnnt  tb«;ir  •ex.iscence.  The  peni)s1»am  £s 
^•rvsecv^ixl,  alch^.'iiir^  xh^  k.-t'rrtx  •»{  i\y*i  booe  Is  divided.  The  nmer 
^urriu.-^  "sfco^vs  'be  suue  '.i.^udTcii'uri  :i>  -wj   cbe  oiic>iiie.     These  fiactunss 

■bir:  :i;  ':>iir»vc  vi.;itjT«A:.  '\iti  piT'rsure  Iviii^  bn.>ui£ht  to  bear  iroat 


ill  -; 


'Ub«^  V'tw-i  .^t'  '^n'!:::"»e  "s  ^f.uirate«i  more  on  the  oat- 

■  .f  ^K-'in.'*'.      U'^     :•  (■»  f*   rjii  lower  oiarvins  of  the 

\i-  '    Mr.Mm':v-.    ■■  M  /•'•■  ."j.^-*.      Die  line  of  fracture- 

■•>*.■.  i"-.::.  i.u:"    i  :iir  fii."   •'"'\rry>'.<  iiavy  been  reportwL 

■.■•-  •  -.:  «:    o  wii  'ii-  •  «t*  ^M>  .>niijii  1)«  iIislo<rate«i 

,^.-.  ,-,.•     ^:-,.-:'        \     '    ".  ii.i-.ru:H   rf.«   imiiviiiual 

1  •>'.    ;«  .  ^  .'    I-     '  >riMt-»j<Mi.'i]C   PHi^farLiiiy, 

■•.     ■' ^--i      -t  •■    ;■-•  .    w.rii  ■>  rji't   tiitrMnu«.'ndy 

••  ,  I  .   ■.-•■    ••*-..  r-1   .  .'.       V,  J.I    ■•..■i.nr»H'.  lie  may  men- 

! -^     ."   lu:*  .    \  '•     ';i'"    111     ^'11  T)iat<'  niil  'ip»»ii 

•  < -.       •■  ■!  X    ■-     -^     •'•■1    "i-    li    '-.w.  Li.xil Ian-  line. 

■i-i*    1       >♦    -.  ■■      I     ■-ii""ip\  'iif  -^f'mai  trrt^- 

■.■•-■   •  ■■■      1        ■■•■  •  .-t     -j^^Mii-iTi  ■iT-\:jri. 

•.     ■*  .<  ■     .■    '.  ,  I  -.»  .  ^  !      u;  sitiu-  "iiii*:,  but  mreiy 

■:..-.       •       I — .   \  :  I  M   I".     M"  iiii'ii   -I-  in-ar  nfjon  rhe 

:■■  -i  \\--      I       !i  i  ■■•"     i;j      ■•|i|ii-      M-^-sMire    l|[M>U  tile- 
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CniiiiMitiTul  fractures  are  uncommon  except  in  rase  i*(  gunshot- 
vvuuuils.  Fracture?^  of  the  ribs  are  not  iiifrcMjueutly  coiuplicatetl  by 
other  injuries.  The  aii!it<nuii"al  relations  explain  how  the  pleura  and 
the  liuigs  are  so  upt  to  Ije  injured.  Eveu  the  iKTioanbum,  bt^rt, 
ceHjphagus,  diaphragm,  liver,  spleen,  and  the  kidneys  have  been  found 
iuiured.  Wbeu  ibe  appUt*il  foree  is  wry  great,  sn  as  to  <M>mpress  the 
thorax  c*>usiiltTdbly,  the  vertebnil  eohitnii  or  |)elvis  may  lie  fractured 
at  the  same  time.  When  injuries  of  this  sint  are  present,  the  symptoms 
prmluceil  by  fractured  ribs  are  of  secotidarv  significanee. 

Cbneerning  the  fretpicncy  of  fracture  of  individual  rihs^  those 
exiM>scd  most  to  external  forces  arc  most  ofteti  broken.  These  are  the 
tifth,  sixth,  uuti  seventh,  whereas  fracture  of  the  np|>er  aii«l  htwer  ribs 
is  more  uncomnnui.  The  first  rib  is  protected  by  the  clavicle,  and  ia 
rarely  broken,  whieh  applies  also  to  the  eleventh  and  twelfth,  Johnston 
report.s  a  case  <>f  dinrt  fmctun.'  of  the  tii-st  ril.i  in  whi^'h  the  fragment 
bec:mie  separateil  and  pnKihicetl  an  absc^'s^  ^f  the  long.  In  the  author's 
ex|»erience  the  Hoating  ribs  have  l^een  fnicture<l  uiore  frei|tiently  than 
the  general  statement  wimld  lead  one  to  believe.  The  ])atient  usually 
fell  over  the  back  of  a  chair  or  the  eilge  of  a  table,  ete.  The  seat  of 
fracture  was  almost  always  in  the  i>osterii»r  [lortion,  au<l  as  a  rule  the 
fracture  was  iiulirect. 

Concerning  the  mechanism  of  fracture  of  a  rib,  Petit  compares  the 
latter  to  an  arch,  the  middle  portion  of  which  is  subjected  to  some 
violent  sort  of  pressure  (direct  fracture),  or  whose  ends  arc  pressed 
together  so  that  the  middle  portion  is  sprung  i>utward  (iudirct't  fract- 
ure). The  thick uess  of  a  rib  is  not  uuif<>rm,  neither  is  the  rurve^ 
which  accounts  for  the  var\'iug  position  of  the  fracture.  Ril>s  may 
hresik  at  any  plai-e,  although  most  fractures  are  in  the  anterior 
and  posterior  sections,  rarely  in  the  midtlle.  Tliis  de^»eiids  prtjbablv 
upon  the  anatoraiwd  conditions.  The  seat  of  election  for  all  indirect 
fractures  of  imnes  is  where  there  is  the  least  power  of  resistance,  or 
where  there  is  the  greatest  amrumt  of  curve.  In  the  aise  of  the  ribs 
this  is  in  the  j>osterior  region  near  the  angle,  and  not  infre*pieotly 
close  to  the  vertebral  column,  and  in  front,  where  the  Iwny  pirtion  is 
unitt*<J  with  the  cartilaginous  jiart.  The  meclianisra  is  ditiicult  to 
understand,  bet^iuse  the  ribs  prcsc*nt  the  greatest  pcKssible  number  of 
variations  nomially,  and  because  the  -leat  of  compact  in  the  individual 
rib  may  vary  considerably.  It  is  evident  that  the  upper  ribs  may 
be  atfected  differently  from  the  middle  ribs,  and  that  tht»se  may  differ 
from  the  lower  ribs.  A  force  that  affects  only  the  margin  of  the  ribs 
will  have  less  effect  than  one  which  is  applied  to  its  flat  surface.  If 
the  chest  is  struck  by  some  Ixxly  with  a  bnmd  base,  the  effe<*t  will  lie 
different  from  appltcution  of  this  force  to  a  circumscribeil  area  affe*'ting 
but  one  or  two  ribs.  The  angle  at  which  the  foree  is  applitxl  also  has 
some  inHuence.  A  force  applied  at  an  angle  will,  t»f  course,  do  less 
damage  than  one  applied  |>erpendicularly  to  the  surface.  The  volume  of 
air  contained  in  the  lung  at  ihe  time  of  mjur\'  is  also  of  im|xirt*mce.  The 
age  and  the  changes  occurring  with  age  have  already  betn  emphat^ized. 
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Afler  severe  cijutiisiou  \n  tlie  axillary  line  the  author  was  able  to 
find  a  ilouble  tractuiv  ol'  tlit^  seventh  antl  eighth  ri!)s  in  the  anterior 
an«I  jmsierior  tliird.  The  ninth  rth  had  l»tt'u  fniftnred  in  the  niittdle. 
A  dtnible  fracture  m-cnrs  souietiines  when  the  inrec»  hrt^akin^  tin.*  rib 
at  the  [>*iiiit  of  (Mtntaet  is  not  exlianstod  hert%  l>nt  is  sutlicieni  t»»  j>n>- 
dnee  a  seivjiid  break  at  K>me  distiint  point.  In  tliese  f'aseT^  there  are  a 
dirert  and  an  indirirt  i'ntcture— /.  r.,  one  break  fares  inwiinl  and  the 
other  outwaixL  This  thn^ry  is  o<irrobf>nite<i  bv  jiaihfJnirii-al  sj>eci- 
mens.  Aside  fixim  the  rag^e<l  Hoe  of  fmcture  on  the  innor  and 
external  surface  of  the  rib^  respeetively,  the  line  of  the  first  lireak  i^ 


Fig.  H7. 


JIJ 
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OonplMC  fhU!tnr«  of  the  fourth  an<1  Afth.  and  inpfimpleti*  fmctuTV  of  the  third.  «1xth,  and 
Mfventh  rib*,    luternat  fcurf*c'«.'- 

approximately  transverse,  whereas  that  of  the  eeeond  is  more  or  less 
diagonal  fn»tii  liefnre  Iwiekward  and  inward.  The  reverse  is  the  ease 
when  the  latter  fraeture  Is  nearer  the  stemiini  than  the  vertebral 
c»»lnmn.  This  fni^prient  is  not  dimply  enicked  out  of  the  eontiDuity 
of  the  ribs  as  was  formerly  stippose<J.  Double  fractures  are  found 
usually  when  the  power  has  IxH^n  applied  to  the  m!d<lle  ]x>rtion  <>f  the 
ribs.  As  a  rule  the  fni<rment>  are  presst^  inward  at  the  first  seat  of 
fracture  (direct),  and  at  the  seeond  there  is  a  prorainenee*  There  is 
still  another  possibility  :  n  rib  may  not  only  break  at  the  seat  where 
the  force  is  applied,  but  alsii  in  front  and  behind  this  point,  resulting 
Vor.  II.— 2>? 
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ill  one  direct  and  two  inilirec't  fniKtui'es.  Wbeu  the  force  is  appliei] 
on  both  sides  at  the  siime  time,  or  when  the  ehest  U  iixetl  agidnst  some 
firm  re.sistanee,  then  Inlateral  Iraeture.s  are  nhserveil  cH'ea.siriiinlIy.  In 
these  ease>»  of  cniLirse,  the  I'ractiires  are  exten^^ive,  and  there  may  In? 
considerable  injury  of  tlie  in  truth  oraeie  viseera,  Heineke  observed 
twenty-nine  breaks  in  one  case.  Wliereas  direct  force  has  a  tendency 
to  straigliten  tlie  ril>,  force  iipplied  frf>ni  l>efore  haekwanl  has  the 
reverse  effect,  and  tends  to  a|»[>rnxin)ate  the  ends.  Tiie  curvature  is 
inerejiseil  uiitward  and  the  anten»[Misterior  diameter  of  tlie  thonix  is 
diminishcil,  whereiis  the  horizuntsil  chameter  is  increase^L  Tliere  is 
increased  tension  in  the  lateral  portimi  of  iho  rib  which  sliould  tlief.w 
retieally  lie  most  prononnce^l  in  tlie  mid<i]e,  hnt  wliich  i>  more  marked 
in  tlie  anterior  and  |nisteri<ir  thirds  of  the  rift  ne^n'  the  angle,  hnt  nirely 
at  the  angle  itself.  The  ribs  are  not  phici'd  in  one  plane.  They  are 
curved  downward,  and  the  force  applietl  never  wrrcsponds  absolntely 
to  the  direction  ai'  the  ril)s.  The  pt)siti<m  of  the  ribs  will  lie  eliasigeil 
by  any  force  ajtplied  over  a  considerable  area  in  the  anterior  sternal 
region  of  the  chest.  Those  ribs  that  have  a  triple  curve  endeavor  to 
escape  by  assuming  the  position  in  which  they  are  capible  of  ottering 
the  greatest  amount  <if  resistance — /.  r.,  they  ]iresent  their  borders. 
Even  if  this  is  only  possible  to  a  moderate  degree,  the  ]M>wer  of  resist- 
ance is  increased.  The  facts  that  the  ribs  rotate  stmieuhjit  uj^m  them- 
selves and  twist  from  without  inward  cm  their  longitudinal  axis  tiave 
the  same  effect.  Only  when  these  accessijry  agencies  have  been  over- 
come will  the  jKiwer  he  tnuisferrefl  from  the  niorgin  *if  the  rib  to 
its  Hat  surface  aiul  the  buue  will  break  when*  it  no  lunger  (»ftei*s 
sufficient  resistance.  For  this  reason  many  fractures  have  a  spiral 
chanicter  in  the  pctsterior  third,  as  shown  by  many  ]rre|>anitions.  In 
fractures  of  the  anterior  third  tliis  will  not  be  so  proH(»unced,  because 
the  rotation  is  not  sfv  cvt(ient  iind  flat  lieudfng  of  the  surface  is  nnicb 
more  marked.  Multiple  fntctures  may  loise  in  this  way  at  any  |M)int 
acconling  to  the  kind  and  degree  of  |yower  applied.  This  is  espei^iall}' 
the  ttise  in  indivi<hials  whu  have  b(>en  run  i»ver.  Fig»  14o  represents 
one  of  v*  Bruns^  specimens  iJlustniting  this  mechanism.  There  is  no 
doubt  that  in  multiple  tractures  those  in  front  tonk  place  tiist^ 
although  there  is  no  aj>preciable  difference  in  the  time  interv:iL  The 
applieil  force  L^not  exhausted  after  tlie  first  fracture,  but  is  transmitted 
to  the  remaining  pirtion  of  the  rib,  and  breaks  tins  at  a  place  where  it  can 
be  most  (sisily  etlected,  whicli  is  in  fmot.  This  fracture  will  not  have 
the  spiral  character  so  w^ell  developed  as  fractures  in  the  posterior^ 
region  of  the  ribs. 

Even  a  chest  that  has  been  fractured  will  rcFuuie  its  normal  poei-] 
tion  tf>  a  ciinsidemble  extent  after  removing  a  heavy  weight,  especial ly 
if  the  lungs  stilt  cnntain  air.  Thi>  elasticity  may  he  tested  on  a  corpse  i 
by  plugging  the  trachea.  During  life  the  elasticity  and  the  conditions  I 
for  resisting  force  are  much  better.  After  some  iujuries  in  wliieh  the 
force  has  been  applied  evenly,  symmetrical  fnietures*  occur,  although 
they  are  not  common.     It  is  not  frequent  to  have  force  applied  evenly 
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to  the  anterior  surface  of  the  chest,  and  both  sides  of  the  thorax  are 
not  idway.^  allkt%  which  is  sflf-^^vident.  These  conditions,  of  eonrsc, 
influence  the  rc?^ulting  fractures.  Furthermore,  the  anterif>r  cartihig- 
i^o^^J  portion  of  the  ribs  at  each  side  of  the  sternum  may  be  vent-  promi- 
nent and  extend  Iwynnd  the  level  of  the  sternum.  In  cases  of  this 
sort  the  fnicture8  will  be  far  forward.  Condition.s  are  verv  similar 
when  the  |»ower  i.^  applied  from  iH'liind  fnrwnrd,  as  in  Mondiero's 
case.  This  patient  fell  on  his  back  unit  fractured  the  f(»urth,  fifth, 
and  sixth  ribs  near  their  cartilages.  When  the  forces  are  applied 
bnth  in  front  and  behind,  there  is  apt  to  \w  a  very  cnnsiderable  amount 
of  damage.     Zwinger  reports  the  c&se  of  a  man  who  was  run  over  by 


Flo.  148. 


Flo.  149. 
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FntiCture  of  rjbe  aai>r  being  run  over. 
Exteraal  Burfaee. 


PractiiiTe  of  ribs  After  being  run  oTer. 
Internal  surface. 


a  team  while  lying  on  the  ground.  The  lower  ribs  were  broken  in 
fnint  and  the  upper  ribs  behind.  In  another  case  in  which  a  weight 
fell  upon  the  bsK-k  of  a  man,  who  died  sixty  hours  later,  it  was  found 
that  the  thinl,  fourtii,  fifth ^  and  sixth  ribs  had  been  fnictured  in  the 
mammary  line.  The  sixth,  seventh,  and  eighth  ribs  had  been  fract- 
ured in  the  posterior  third  about  6  cm.  from  the  vertebral  column  ; 
alno  the  tenth,  eleventh,  and  twelfth  ribs.  The  author  ha.s  a  very 
instructive  preparatiou  (Figs,  148  and  149)  of  a  man  whose  chc^t  was 
run  over  <UagO!ially  by  a  wagon.  The  wheel  probalily  passed  first 
over  the  liver  and  then  diagonally  over  the  left  half  of  the  chest 
ujiward  and  outward.  The  liver  wa.s  lacenited  and  the  right  half  (►f 
the  heart  torn.  Death  was  immaliate.  The  riglit  side  had  out  been 
injured,  but  ou  the  left  side  was  a  series  of  characteristic  fractures. 
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The  third,  fourth,  fifth,  sixth,  nnd  seventh  nhs  were  fractiire^l  twice 
iind  the  ei|^hth  miee.  The  fju't  ihat  the  >eventh  r\\v  Auwveil  tin  incnm- 
pk'te  ffaetiire  in  the  ivnterior  tliinl  is  eharaeteristie.  Only  the  outer 
surface  !ind  hLH.ni  hroken  :  not  the  inner  surface.  The  piwe  broken 
corresponded  to  the  tlestrnption  given  ;d)<n'e. 

Besides  those  fractures  alreiuly  descriheil,  there  remain  those  due  to 
niusenhu'  action.  Crurlt  has  eollectcfl  14  cast's,  and  Biihr  lias  a<lded 
20  niore.  Erichsen  ohscrvitl  ihesL^  fraetnres  take  place  durin|;  lahr>r. 
St4'tter  rejMirts  a  vnsv  wjitcli  fol]owe<i  the  lif'tinfj:  (tf  heavy  weights. 
The  author  has  st^'u  imeturi'  tif  tlje  fiftli  Hh  at  the  jniiction  of  the  ear- 
tila^^e  in  a  yonnn:  "u*"  ^^'ho  threw  his  hands  liackwnrd  to  alight  upon 
all-fours.  In  this  ense  eousidendjle  tensinn  was  prohably  ]int  ujMin  the 
ptH^tondis  minor.  Fracture  t>f  the  rihs  lias  l>ec'n  reportetl  after  slight 
exertion,  Buch  as  sneezing  or  coughing.  In  these  cjtscs  the  fracture 
probably  took  place  during  the  violent  expiratory  etlort.  Kihr  is 
pn>bahly  not  wholly  wnuig  in  doubting  the 
nuM'h;Hiisni  :ilM»ve  descrilied  of  some  of  the 
fractures.  It  i.s  a  peculiar  fact  that  most  of 
tliese  fractures  were  on  the  left  side.  The 
author  cannot  ag-rre  with  Biihr,  at  least  in 
crises  of  the  upper  rihs»  that  the  liver  protects 
on  the  right  si<le.  Most  of  these  fractures  were 
nwir  the  cartilaginous  junction  in  the  anterior 
third. 

So-called  sjionta  neons  fractures  deserve 
spet'ia!  mention.  It  is  well  known  that  fmet- 
ures  of  rihs  occur  in  the  insane  witho^it 
especial  force.  In  100  autopsies  Gnddc^n  ub- 
ser\*(Hl  HJ  cases  which  were  mostly  pandrtic. 
According  to  the  observatimis  of  many  authors, 
the  ribs  in  the  insane  are  fretpiently  so  sot^ 
that  tliey  may  be  cut  with  a  kniie,  and  anatom- 
icjdly  they  rescmltle  osteomalat^ia.  Williams 
fountl  that  tliis  was  the  eonilition  in  about 
half  of  the  insitne.  Chendcal  <  xamination  by 
Bniwii  sbowefl  that  the  org*anic  portiiju  was 
increased  at  the  exi>en8e  of  the  inorganic  por- 
tion, and  that  the  bonos  resembh-d  the  skeleton 
of  thn  IVetns.  It  is  certain  that  there  is  a  nictii- 
plasia  of  the  hone,  an<l  in  all  probability  this  is  the  rc\*ult  of  psychoses 
with  more  or  less  pronounced  disturbances  of  nutrition.  This  makea 
itself  manifest  first  in  the  ribs,  and  also  in  other  |iortions  of  the  skele- 
ton, and  is  proljably  due  to  insuiricient  respiration.  Mnscfitello  and  D. 
Df^snlascelli  have  shown  tn-  experiments  that  slight  activity  of  the 
muscles  of  the  chest  in  paralytics  is  not  without  effect  upcm  the  Ixtues 
and  usually  lends  to  atrophy.  Laudahn  reports  an  insane  case  with 
several  fractures  at  the  line  of  junction  with  the  caitilage ;  several  of 
these  tin i ted  again  with  exception  of  the  second  rib.     Chelraonski  has 
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re|)orfceil  a  ?ierip??  rrf'  spontiineous  fractures  in   phthisical   pntieiits  and 

carfii'i-tir  i  tidiviiluals. 

Symptoms.— Tlie  symptmuH  ot*  fracture  of  the  ribs  dei>end  entirely 
u|M)ii  whttlicr  there  is  a  .simjile  fracture  ur  whether  uthur  injurifs  are 
present  iit  the  sarne  time.  It  is  not  a  matter  nf  inihfferenee  whieli 
rib  is  fracture<l,  <tr  whetbLT  ^'Venil  fnietures  have  t:ikeii  place  at  the 
same  time^  Stuiie  fractures  are  ovcrl<Kxked  ou  ace«jU!it  of  the  absence 
of  sympt'irns.  Ajvirt  from  a  sharp  pain  at  the  seat  of  fracture  notlung 
18  noticeil.      Thesi^  injuretl  indi\idiials  c^^ntiutic  their  w<»fk. 

In  most  cases  the  >ymptoms  arc  characteristic.  There  is  marked 
pain  at  the  seat  of  fiiirtnre,  which  l>eeonu»8  evident  not  only  on  pcd- 
pition,  but  also  when  the  patient  take.s  a  deep  bi"cath.  Sometimes  the 
pain  is  so  intense  that  the  jialient  cries  out  even  on  gentle  exaiui- 
nation.  The  most  intense  pn'n  is  usiially  during  inspiration.  In 
many  injureil  tlie  breathing  is  su|)erficial  (»n  acfxjunt  of  this  symptom  : 
they  sit  bent  forward,  with  an  anxious  expression*     It  is  clmracteristic 

Fio.  15L 


f'mcture  In  thv  rertebnU  portion  of  the  rib  with  tnnnlon  of  the  ft^maJ  portion. 


that  jain  may  be  elicit^tl  not  only  by  pressing  directly  upon  the  seat 
of  fracturt%  but  aLs*i  by  compressing  the  chest  from  l^t'fore  backward. 
The  paia  will  1k»  felt  at  the  seat  of  injnrt',  which  is  not  the  mse  with 
simple  csoDtusions.  In  the  vast  majority  of  cjises  crepitus  i>  ab.sent. 
This  symptom  may  W  found  by  applying  energetic  prexsui-e,  although 
at  times  it  may  be  hesinl  im  simph-  respiration,  FrtH|tientlv  crepitus 
may  l>e  felt  on  touching  the  wound  lightly,  althougfi  subswjiient  exami- 
nation fails  to  demonstrate  this  car^linal  sisru.  In  spite  of  crepitus, 
however,  it  is  ciisy  t«i  U?  deetMveil  rt^inling  the  seat  of  fracture, 
Iwxtia*^  the  abnonnal  mobility  may  be  so  great  that  it  does  not  Indicsite 
the  Stat  of  fracture.  Ijocabzed  pain  i-^  the  safe.'^t  guide^  although 
exceptioni*  are  fonnd  even  to  this  rule.  The  author  has  rt^(x^ate<i!y 
observed  that  in  ca."*es  of  indiRx^t  fracture  the  seat  where  the  fon:e  was 
applied  was  more  tender  than  the  sesit  of  fracture,  although  in  the 
coarw  of  the  next  few  days  this  relation  became  altered.  In  many 
cmaes  there  is  abnormal  mobility,  but  with  subfx'riosteid  fracture.s  this 
may  Ik?  abnent.  Stmetiujes  there  is  jironounci"*!  dislocation  of  the 
fragment**,  even  with  single  transver-^  fi-acturei*.  Displacement  mav 
take  place  in  aoy  direction,     (Figs,  lol  and  lo2.)     Whenever  a  con- 
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OILS  With  comiKvunil  fractuivH.  Piieumothnrax  is  much  more  uneomraon 
than  wiiuUl  Ik?  t^xpeeteti,  although  BilliHtth  Mh>erv€<i  it  4  times  in  58 
cases.  In  some  nf  the  c^st-s  this  e(nidiii«iii  ditl  not  appear  tor  sev- 
eral days  atttT  tlie  injury,  ILt*iuotbtmix  i.-.  gfoendly  due  to  bleeding 
froni  the  pidmonary  vessjsels.  Severe  hemorrhage,  which  always  fol- 
lows laceration  of  the  iiitereo^tnl  vetsisels,  is  iiDeouinioii  in  fracture  of 
the  ribs. 

Hernia  of  the  liuiir  is  sometimes  note<i  after  fraetnre  of  the  ribt* 
withont  external  wound-  In  a  csuse  re{H>rteil  by  W'ahl  the  second 
and  third  ribs  had  been  broken  and  tlie  hernia  appcsired  s«»rae  time 
after  tht-  injtir\^  during'  an  espeeially  violent  attack  of  anighioj^.  The 
tumor  was  extremely  imtuful^  so  that  the  |>atient  (.xmld  not  enilure  any 
pressure  whatever.  This  hernia  reduced  itself  s|K>ntane<>usly,  and  the 
seat  could  be  felt  %vitb  a  finger  tu  l>e  alxmt  the  size  of  a  five^^nt  piece. 
Weiss  reports  a  case  of  hernia  of  the  lung  the  size  of  a  tist  after  fract- 
ure of  the  third,  fourth^  and  fifth  ribs  on  the  right  side.  In  Huguier's 
case  the  piece  of  ril»  tliat  liad  l>een  bniken  off  *.lid  not  unite  and  could 
l>e  distinctly  move*!  over  the  pr«ilaps<.'d  lung,  Vogler  rej^xirtctl  a  case 
of  fracturt*  of  the  third  rib  with  hernia  of  the  lung  in  which  tlie  ma.ss 
was  ab^jut  the  size  of  a  fist  anil  w:is  very  difficult  to  rt^duce.  The 
fragments  had  remained  ununkeiL  ^similar  cases  liave  been  rcjwrted 
by  other  authors. 

Dia^osis. — ^^fhe  diagnosis  is  as  a  nde  not  ditBcult.  Occasionally 
it  may  hapjx^n  that  a  fmcture  is  overltMjked,  and  sometimes  a  fracture 
will  Ix'  presumed  presi'iit  when  there  is  only  a  simple  contasion. 
When  there  arc  fractures  **{  stn^eral  ribs,  it  may  be  difficult  to  dcter- 
miue  exactly  the  number  of  fractures,  and  it  may  hapfjcn  that  a 
multiple  fracture  of  a  rib  is  overlooked  and  supix»se<l  to  be  single. 
The  siifest  way  to  examine  is  to  fmlpate  the  imlividiial  ribs  throughout 
their  entire  lengtlu  In  individuals  with  much  adipose  tissue  this  is 
ditHcult.  LiKidized  jiain  is  characteristic,  esiMrlilly  if  tt  is  pn>din^ 
by  pressure  bn>ught  to  bear  fn>m  iK^fore  backwanl  or  is  raarketl  during 
respiration.  When  there  is  erepitiLs,  the  diagnosis  is  definitely  estab- 
lisheil,  and  the  pi-esence  <»f  emphysema  is  almost  of  efjual  value. 
Pathologidd  nmbility  is  of  less  value  on  acc^mnt  of  the  marked 
normal  ehvsticitv.  Abnormal  contour  and  <lisk»cation  of  the  fragments 
may  Ix*  of  aid  at  timesJi, 

Course.— The  course  of  simple  fracture  of  the  ribs  is  uneventful. 
The  pain  <liminishes  after  a  shon  time,  breathing  I*  freer  and  <lee|>er, 
and  in  about  thi-e*^  or  four  weeks  the  fragments  will  have  completely 
united.  With  im|xicte<l  fractures  and  subperit>steal  fractures  reeoverj- 
takes  place  still  scnmer.  When  the  pleuni  is  turn,  there  are  not  infre- 
ijuently  circumscribed  lacemtion  and  Lx^l  adhesions  between  the 
opp<Jseil  surfaces.  Sometimes  there  will  he  more  or  less  exudate. 
Neuralgia  is  not  common  after  fracture  of  the  ribs,  although  ^VlLiers 
has  reported  2  cases  that  were  curc<l  by  resection. 

Whereas  fractures  of  the  upjier  ribs  usually  heal  without  halving 
pennaueut   symptoois,  die   breaks  of  the   lower  ones  oftentimes  are 
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cliffictilt  respiration,  nmrphiQe  subcntaneinisly  h  indicatecL  This 
metlitHl  of  tri-niuieut  may  Ix-  siiftideiit  tvfii  with  uuiirtoUs  Inicturi.** 
with  ;^-vert^  syoiptoras,  such  as  hwinathurax,  cyanosiis,  emphysema,  with 
weak  rtircliac  activity. 

The  author  h:k*  never  perlbmied  veuc^eotiou  ur  made  use  of 
sw^athe.^.  liandages  that  arc  tightly  applie<l  iuterfere  with  respiration 
ami  eim.se  eonsideniliK'  jwiin.  Tlnjse  tliat  are  loose  slip  and  serve  no 
piu'pise  whatever.  Strips  of  adhesive  plaster  that  ero-i,^  the  seat  of 
inieture  luay  give  relief. 

The  use  of  u  plaster  jacket,  as  recommended  hy  Sayre,  is  not  uni- 
formly advocattnl.  There  is  no  doubt  that  gtHwl  results  may  l>e 
obtaine^l  in  eeitain  eases,  ahhungh  the  same  result  enuhl  in  all  j»n:)l»- 
ability  have  fft'eu  reaehe«l  in  some  other  way.  Many  patients  object 
to  this  form  <>f  treatment,  and  the  appliwition  in  severe  injuries  where 
it  L^  indieateil  t-iiuse.-^  musidi.'mljle  jwin  t<»  thr  patient.  Wlien  tluTe 
is  a  fracture  of  the  sjiine,  this  form  «jf  trt'^anient   may  be  made  use  of. 

Operative  interierence  nuiy  be  necessary  when  splinters  have  j>ene- 
tratetl  the  lung  or  when  there  id  marked  displacement  inward  of  a 
fragment  which  cjiuses  annoyance.  The  seat  ^if  fracture  should  then 
be  exposeil  and  the  splinter  reumveil  or  the  fragment  re>e*'tetl. 

Emphysema  dfX'S  not  as  a  rule  demand  interferena'  even  when 
vejy  extensive,  because  it  usually  di>ap|)ears  s|xjntane<iusly.  Only  in 
exeeptionid  cases  will  operative  interfereuee  be  indicated.  Kdnig 
made  an  extensive  incision  with  favorable  residts,  and  v.  Bramann 
resept4*^l  one  of  the  brt»ken  ribs  in  a  ease  of  thL*  sort,  and  incised  the 
pleum  and  drainer!  the  same  after  preliminar)*  puncture.  The  jx^r- 
foratiim  of  the  lung»  which  had  not  healed,  did  not  corresp^md  to  the 
seat  of  fracture,  but  was  pn>bably  near  the  rrtot.  The  dRiiuage-tul)e 
was  of  niblxT  with  tliin  walls,  which  uijentd  only  during  expiration.^ 
This  patient  recovered.  The  chief  aim  will  Ije  to  give  free  access  to 
the  air.  Wlien  the  wound  in  the  lung  hwils,  the  pleural  cavity  ceases 
to  fill  WMth  air,  the  pneumothorax  iliminishes  quickly,  and  the  lung 
distends  again.  Any  s<irt  of  a  bandage  Avill  prevent  aspiration  \3i'  air 
from  without, 

Htemothorax  may  necessitate  aspiration.  When  there  is  a  puru- 
lent or  infected  exudate  in  the  pleural  cavity,  the  chest  shouhl  be 
opcnwl  a,s  soon  as  possible.  In  comp«nin«l  fractures  the  wound  should 
Ik?  eleaneil  as  thoroughly  as  pc»ssible,  even  if  it  is  neeessani"  t<r  resect 
the  rib,  and  any  loose  splinters  should  l)e  renntved.  An  antiseptic  f»r 
aseptic  bandage  should  Ix'  applie<l,  and  any  subsequent  treatment 
should  dep>end  u|»on  the  developing  symi»toms. 

Fracture  of  the  Costal  Cartilages.— Fracture  of  the  cartilagi- 
nous portion  of  the  ribs  \<  much  les-  frequent  than  fracture  of  the  iiony 
part,  tfurlt  enlh*et<^l  itnly  ?*i\  trtises.  They  are  much  more  cixnmon, 
however,  than  was  fonnerly  sup}n>sed.  The  author  has  recently  observt^d 
a  mmilK*r  of  case??.  During  youth  the  costal  cartilage  is  extremely 
elastic  and  hardly  ever  breaks.  In  the  latter  years  of  life  elianges 
take   place    which    duuiuish    itj^    [K»wef   of  re^LiJtauce.     The  changes 
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aUive  mentioned  are  ehkfly  fibrrjos  in  namre.  CalcificadoD  mud  osei- 
fixation  are  unc'tf^^mmon.  The  fibrous  change  may  be  recognised  nucc\»- 
ncr^pif Silly.  MK-nr-^xipically  the  fibrillae  may  be  recognized  as  fine 
fitrf^k.-,  aij«l  th4r  inter\'ening  s^uhttance,  osoally  (»f  homogeneous  nature, 
Ijerx^rne*  liquefifrd.  There  are  also  »ome  oveigiowdi  of  caitilage^-cells 
aij'l  disintegration  of  the  cartilage  itself.  In  jipite  of  these  changes 
the  cartilage  La  quite  resistant. 

Fi.i.  15«. 


FxBctnre  of  cartiU««  with  slight  formstion  of 


Many  fractures  of  the  costal  cartilages  are  due  to  direct  violence, 
althougli  breaks  due  to  indirect  violence,  such  as  muscular  action,  have 
oli^i}  been  dcncrilied.  The?<e  fractures  are  with  few  exceptions  anilat- 
eral,  and  cjrresjxmd  to  the  direction  of  the  fibrous  change,  so  that 
transverse  fractures  with  sm<K>th  margins  are  produced.     Longitudinal 

Fig.  157. 


Fracture  of  cartilage  with  considerable  bone  in  the  line  of  (kactnre. 

fractures  of  the  cartilage  are  observed  only  in  connection  vrith  fract- 
un*s  of  th<!  stenium  where  the  line  of  fracture  of  the  breast  bone  is 
continued  into  the  cof^tal  cartilage.  Multiple  fracture  of  a  cartilage 
liji!^  alM)  Imh'u  n*jM>rted.  Fractures  at  the  line  of  union  between  the 
l>ony  and  c*artilaginous  jmrtiou  of  the  ribs  should  not  be  included  in 

Fir;.  158. 


Double  fracture  of  cartilage. 

this  ^rpoup,  strictly  speaking.  Most  fractures  take  place  near  the  seat 
of  union  with  tiie  Ixuiy  part,  ahiiouirh  the  term  chondrocostal  luxation 
is  not  applicahh',  l>ccans<»  there  is  really  no  frw  joint.  The  author  has 
ionnd   that   the  eighth  costal   cartilaj^e  is  the  most  frequently  broken  ; 
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the  others  quite  rarely.     Strange  tu  say,  the  iiiajority  nf  the  fractures 
occur  on  the  left  siile. 

Symptoms.— T lie  Hvraptoiiis  are  eliietly  tho.se  of  fracture  of  the 
hoiiy  piirtioii  of  the  rihw.  Dislowttion  and  deformity  tire  yomelirnes 
8(*  luark'ed,  however,  that  the  injury  eiin  he  recoguiznl  at  a  dustiinee. 
It  is  presumed  on  the  stren|!:tli  of  Mn^eiulie^s  view  that  the  steruiil 
fm^ment  is  the  one  geuenitly  di'^jtlaeed.  The  reverse,  honever,  may 
take  place  with  ecjual  frcHHieiiey.  The  sterual  frajrrnent  is  usually 
displaee<l  irnvard  iiud  the  vertebral  frai^meut  outwartl.  There  is 
almost  always  some  longitmlinal  disphieement. 

Fia.  159. 


Fracture  of  cArtfla^e  with  couairlerablci  bone  fonDHlion  on  the  inner  and  outer  »de. 

Diagnosis. — The  diagnosis  is  as  u  rule  easy.  In  the  region  of  tlie 
vertehral  end  of  the  eartihige  there  raay  l>e  doubt  at  times  whether 
there  is  a  fracture  i>f  the  eartilagt*  itself^  nv  whetlier  there  is  a  sejmni- 
tion  of  the  cartilage  from  the  bony  pctrtiou  of  the  rib.  Several  views 
are  held  regarding  the  process  of  repair  in  fractures  of  the  costal  car- 
tilage. Most  English  authors  consider  that  the  cartihige  fcikes  part  in 
forming  the  csillus.  8*'hklarewsky  believes  that  nmnective  tissue  is 
formed  when  suppuration  takes   place,  but  that  cartilage  is  formed 

Fio.  \m. 


Fracture  of  costtil  curtllAge  with  formation  of  bone  on  the  inner  and  nuler  si<Ie. 

when  union  takes  place  by  first  intention.  Malgaigne,  Gurlt,  and 
Hamilt^iu  report  bony  union.  As  a  matter  of  fact,  the  eartihige  itself 
does  not  take  pjirt  in  the  process  of  rejwur.  The  jx-ricOiondrium  fur- 
nishes the  mat4TiaI  that  unites  the  fragments,  and  consists  of  eoiuiee- 
tive  tissue  or  sp(mgy  bone  with  hirgi-  spui'cs.  Not  iufri'(jucutly  both 
kinds  of  tissue  are  present  at  the  same  tiine.  -Vs  a  inile  the  connee- 
tive  tissue  will  be  found  where  the  fsirtilaginous  surfaces  are  in 
approximation  antl  the  spongy  bone  where  the  perichondrium  is  situ- 
ated. This  l>ony  tissue  may  extend  for  a  considerabh-  ili>tancc  between 
tlie  fragments.  Union  Ijctweeu  tlie  bony  and  ciirtilaginous  part  of  the 
rib  is  alwavs  osseous. 
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INJURIES  OF  THE  THORAX. 


Progaotis, — The  fMiogooefe  ms  regards  ttmon  is  fiivonible^  altht. 
pseiiilarthni^^'s    luive   been   observoL     The  atitlior  obeier\-€d    ^j^-v 
csisi'M.     The  tenJvucv  to  heal  is  by  no  mrmuft  ao  msrked  in  the  csirti- 
luminous  [M>rtioii  uf  th^  rib  as  in  the  bony  aecdoD,  and  tinioio  is  mticli 

Treatment. — ^Tbe  treutment  differs  in  du  way  from  that  of  fi^ctore 

of  tlic  rilJ^  ill  geoeral. 


DISLOCATION  OF  TBB  EIBS. 


buTt^^ 


Dislt>ejition  of  thu  ribs  i^  uuoniiiuon  at  citlier  extri'mitv.  The  fi 
rill  is  thr  one  iu«»st  tmjueotly  (iisluaitttl  and  ^encjally  at  the  cboodn>> 
sternal  joint.  Next  in  frt:*queJK*y  fullow  the  firth  and  $ixth,  while  only 
oue  iiHi^c  of  bilateral  dif-locatiMn  of  the  j*econd  rib  ha^  been  rt^ported. 
l>iskK*sitiou  forwanl  U  m«»re  frequent  tlian  dis^location  Iwiekward^  the 
nitio  l>eing  alKnit  7  to  S*  The  violence  may  lie  direct  or  iodirtct. 
Jliiseular  aetinn  lias  als<»  been  reported  as  the  causo.  One  patient 
dislm-ateil  tlie  fifth  and  sixth  cartilages  while  kneading  doughy  and 
another  while  thmwing  hLs  arms  liackwanl.  The  aceident  may  happen 
at  any  time  of  life.  Not  inirefjuently  di.slr»«itiun  of  the  co^al  carti- 
lage is  assiK'iateil  with  severe  injuries  elsewhere,  such  as  fraettire  of  the 
sternum  and  vertebnd  euluiiin. 

Symptoms  and  Dia^osis. — There  are  no  s\T[nptonis  of  imprirtance  if 
coinjilii'atinn.v  ;ir*?  absent.  When  dishK-ation  ftirwanl  is  coniplete^  ehar- 
aeteristic  tleforuiity  will  be  notieiHj.  The  ilisplaeenieut  nf  the  cartilage 
cannot  l>e  mir'takeri  on  |icdpation.  In  many  «ises  the  deformity  may 
be  easily  re(hiee<i,  hut  reapjiear.s  as  mwhi  ns  pri-s^ure  is  removed.  Some- 
times there  ii^  e<Hisidenible  pain,  and  in  others  none  at  all.  Sometimes 
there  is  only  j*ain  oti  pressure.  The  diagnosis  is  generally  easy,  though 
the  C4)nditif>us  may  be  ronloynded  with  fnietures  of  the  cartilage.  The 
nature  of  the  ends  of  the  fragments  and  the  dishjcation  will  decide  the 
qut»stion. 

Prognosis. — The  prognosis  is  not  unfavorable,  although  it  is  diffi- 
cult tf>  keep  the  fragments  in  place.  Ctmvalescenoe  occupies  about 
four  weeks. 

Treatment.- — ^The  trejitment  consists  in  replacement,  which  is  not 
easy  with  [losterior  dishH'ations.  Nt»gretti  threw  cold  water  sutldetdv 
into  the  fiiee  of  a  patiunt  ;  during  the  deep  inspiration  that  followetl 
the  cartilage  sUpp(j<I  forwaitl.  The  nirtihigt^  is  U'st  lieUI  in  plaee  l)v 
strips  td'  adhesive  plaster  or  an  elastic  bandage  with  a  jiad  at  the  seat 
of  dislocation. 

Dislocation  of  Costal  Cartilages.^^Dislocjtiion  of  the  costal  car- 
tilages on  i'aeh  other — /.  *.,  at  tlie  |ih]t'e  vvliere  the  sixtfi,  seventh,  and 
eiglitli  eome  in  contact^ — is  uneomniun.  Very  few  eiises  are  reported 
in  iiteniture,  and  these  are  not  Iwyctud  question.  Malgaigne,  who 
described  one  of  these,  examined  liis  patient  nine  years  al\er  the 
injury.  l)ishKuiti(>n  forwanl  sii*trje<l  to  he  n  rt»sidt  of  marketl  extension 
of  the  trunk.     The  author  cjmnot  imagine  how  any  decided  deformity 
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can  be  produced  in  this  way.     Reduftion  offers  no  difficulty,  and  the 
eud?  may  Ix'  held  in  fjlace  hv  an  appropriate  pres>iii\'-Ijandage. 

Dislocation  of  the  Vertebral  Ends  of  Eibs. — Dij^lfx-atir.n  of  the 
ribs  at  their  vertebral  end?*  h  rare.  This  condition  ojidd  m>t  be  pro- 
duced experijnentally.  This  bi  explained  by  the  anaU^mical  condi- 
tions. The  joints^  are  so  closely  united  Ijy  li^meots  tliat  the  rib  is 
more  apt  i**  lie  fraetui-ed  tliau  dish  rati^il  Only  forces  that  are  very 
complicateil  and  violent  are  able  to  prt»tluce  di^hjcation.  Complete 
and  incom|>lete  varieties  have  been  described.  Only  9  cases  have 
lx?en  repirttKl  in  liti^ratnre,  raost  of  which  relate  to  the  eleventh  rib. 
The  twelfth,  seventh,  fourth,  sixth,  and  tenth  have  also  b«x*n  dislo- 
cate*!. The  complications  present  are  often  very  grave  and  lead  to 
death  within  a  short  time. 

There  arc  no  definite  symptoms.  There  may  be  pain  and  some 
difficulty  with  respinilion  without  other  especial  sign.  The  prf>gnosis 
is  nr>t  unfavorable  even  when  the  dislocation  is  not  reduced.  Pain 
floou  ceases^  and  the  treatment  is  simply  symptomatic. 
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with  a  fibrous  struttun.'  which  replaces  the  gtcniiini.  Fig.  1<)2 
represents  a  «L-;e  of  c-^miplet^?  abs<*iK^*  of  the  sternum.  The  breast 
bone  is  more  frtinifntly  oli^Tved  to  be  fij^surLti,  either  longitndinalJy 
in  the  mitldle  line  i>r  in  varioas  other  ways.  The  ribs  are  attached 
to  the  re!?i>eetive  lialve?i  of  the  sternum  and  during  respiration  the 
breaist  bone  seiiarates  eonsidend>ly.  The  amount  of  separation  is 
greatest  at  the  niannbritim  and  l«ist  at  ilie  ensif«»rni  process,  st*  that 
the  fissure  is  mon*  cir  less  triangular  in  sluipe.  Sometimes  the  sternum 
is  only  partially  split,  usually  in  the  up|)er  segment.  In  cases  reported 
by  Penzoldt  and  uthers  the  fissure  was  subdivitle<I  by  tninsverse  bands 
into  two  portions.  It  is  not  uncommon  to  have  the  ensiform  carti- 
lage divided  into  two  ptirts.  The  sternum  is  not  infrequently  per- 
forated  in   its   lower  .section,  a  (condition  which   must  be  taken  into 


consideration  in  connection  with  injuries.  This  deformity  is  depicted 
well  in  Fig.  liy-l.  It  is  much  more  unc<mim«»n  to  have  only  one-half 
of  the  sternum  develop.  In  thU  case  the  ribs  will  end  free  on  one 
side.  The  inter\*ening  space  will  be  fille«l  with  a  memVirane  that 
bulges  with  expiration  and  is  retracted  (hiring  inspiration.  The  pulsa- 
tion of  the  aorta  and  the  movements  of  the  heart  can  frequently  be 
seen  through  this  thin  wall. 

.  In  rare  cases  fissure  of  the  sternum  and  defects  of  the  ribs  may 
give  rise  to  hernia  of  the  lungs.  This  Is  observe*!,  however,  even  with- 
out deformity  at  the  apex  of  the  lungs  at  the  side  of  the  trachea. 
These  congenital  heniia?  must  lie  differentiated  fnjm  the  acquii*ed 
variety,  which  are  pro<hiced  by  some  blunt  force  acting  upon  the 
chest-wall,  which  t«ir>«  tlie  pleura  and  allows  the  lung  to  crowd  itself 
through  the  tear  during  ia^^iratioo.     Buntzen  rejiorted  a  case  of  hernia 


K^misUi  rtr»i  t'»\U'i\  ntUmtUrfi.  Tliit*  coft^i<ts  in  a  fannel-like  dqine»- 
0unt  \ti  t\»'  nitU^riitr  «'linft-«mll  invoh'^ing  tbe  upper  portioo  of  t]» 
H\nifrttt\tm\  «^«i)l  Tl)f^  pit  in  oflen  mo  large  that  it  is  pneeible  ta  pitl 
«)m'  t^u^'trt'  (\H  wiiUln  ♦!»*•  mvlty.  TIm*  centre  of  the  defect  is  a  littli-  to 
Ktw  nuU*  Iff  ♦!»#«  rncilmri  \iu(\  Ftinnol  ebw?ti*  are  ofiuIIt  congenitaL 
y**ty  r**w  tu't{u\r*'*\  I'iiiMrH  Imv*'  Imm-ii  rr'pf>rted  in  litenitnre.  Rick< 
fiiul  hHkt  <ri<Hiiw»«*  an^  iihM!iit  in  all  <»f*  ilic  cu^h^.     It  is  interesting  thi 


CoDg«nJtAl  abeence  of  the  pectuntlls  major  muscle  of  riglit  side.    (EicliarilBOii.) 


Congenital  Malformations  of  the  Bibs. — One  or  more  rib-*  may 
be  abst'tit  or  ouly  riidinu'iitarily  devt'li>|K^.  Just  as  m  the*  case  of 
fissures  of  the  steroum,  the  intervening  spaee  is  filled  by  a  membrane. 
Freunci  report?^  an  intere^tinij  ease  in  which  three  ribs  were  absent  in 
an  infant  of  eight  weeks.  On  the  right  side  at  about  the  level  of  the 
mammarv'  line  there  was  a  deep  groove  about  4  cm.  in  width  extend- 
ing from  the  margin  of  the  sternum  to  the  vertebral  cohimn.  The 
fl*x>r  nf  the  ih'prossion  niovcfl  \^ith  respiration.  Palpation  showed 
eomplete  absence  of  the  fourth,  fifth,  and  sixth  ribs.  Volkmann, 
Frickhoifer,  Hukel,  Seitz,  and  others  have  dei5CTil>ed  cases  in  which  the 
Vol.  II. -» 
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the  chest-wall  or  by  producing  bony  union  between  the  scapula  along 
the  free  margin. 

Acquired  Malformations  of  the  Chest. — Acquired  deformity  of 
the  chest  is  usually  due  to  diseases  of  the  vertebral  column  or  secondary 
to  empyema.  Severe  scoliosis  is  almost  always  associated  with  marked 
displacement  of  the  ribs.  Rhachitic  change  of  the  chest,  pectus  cari- 
natum,  chicken  breast,  is  frequently  observed,  as  well  as  numerous 
deformities  of  the  ribs.  The  deformities  which  are  affected  by  treat- 
ment will  be  considered  in  connection  with  the  diseases  of  the  vertebral 
column  that  cause  them. 


CHAPTER   XIL 


DISEAl^F^S   OF  THE  CIIE8T-WALL. 


BOILS  AKD  CABBUKCLHS, 


The  skin  o£  the  bark  htus  au  iilminbiiico  of  sebaceous  glautls  and 
is  :i  tkvorite  swit  of  fonKMlmies  nnd  nvnv  pustules.  A  further  factor 
fas'oriiig  tlie  th.'Velitprm'iit  of  ihe  kdter  is  t\w  faet  tliat  the  re|i:ioii  oii 
the  sboukler-b lades  and  tlie  nape  of  the  neek  is  exjiosed  to  eoiitiniml 
irritation  from  the  ok  ►thing,  wtneh  may  pnxluoe  infiaiujnutiou.  Treat- 
ment eoiisists  first  of  uU  in  eare  of  tlie  skin  ami  reJiii>val  oi'  any  aene 
pustules  that  may  be  preseut.  If  boils  liave  developed,  wbieh  may  Y>e 
very  annrvyiug  to  the  patient,  iiot  applications  may  give  relief  until  the 
sloug-b  has  separate*!.  Ineisious  will  be  followed  by  rapitl  eiire.  Boils 
fretpieutly  resnlve  if  they  have  Ltet*n  eifvered  early  with  a  pla>tt?r 
(mereury  or  earlxtbe)  and  pntteeted  iVom  frietion  and  pressure. 

C'ijrbnneles  an-  ui*  much  greater  importamM-,  and  m-e  always  to  be 
considered  ii  severe  condition  that  Dia\'  under  eertain  cireunii^tancea 
endanger  the  life  of  the  [»atieut.  The  favorite  seat  is  the  nape  of  the 
neek  and  the  reg^itvn  between  the  shoulder-blades.  The  skin  may  be 
tlentniyed  over  au  area  several  iiiehes  in  diameter,  while  the  neerosis 
involves  the  mnsc!es  ami  faseia  and  even  tlie  bf»nes  in  eertnin  ea-scjs 
(spinoan  j>roces.>!ieH  and  spines  of  tlie  scapula).  The  patients  always 
have  fever  and  look  ill.  The  individuals  afteeted  are  iisnatly  advanced 
in  ymrs.  In  other  eit^es  one  should  always  consider  the  pi>ssibility  of 
dialietes^  wbieh  may  be  the  cause  of  earlmneles.  Thei*e  is  always 
danger,  yirovidetl  that  treatment  is  not  adopte<l  at  the  right  time,  that 
the  patients  may  finally  die  of  sepsln  or  caichexia. 

Treatment. — Aside  from  the  trciitnient  of  (lie  original  cause  (dia- 
betes), energetic  surgical  treatment  shouUi  be  applied.  Total  exeision 
of  the  carbuncle  with  subsi^pient  antiseptic  trcatmeut  gives  far  moro 
fiivomlde  rt'sults  than  the  cnicial  incisions  formerly  use*l.  In  excising 
a  carbuncle  one  should  always  be  as  radical  as  |K)ssible.  The  ueerotic 
tissue  is  exposed  by  a  crucial  incision  carried  down  into  tlte  healthy 
tissue  and  the  slotighing  mass  is  removed  just  like  a  tunmr.  After 
stopping  the  hemorrhage  the  large  wound  is  packed  with  antiseptic 
gauze.  The  base  usually  cleans  rapidiy  and  the  defect  covers  in  with 
epithelium.  The  tlaps  of  granulating  skin  should  l>e  made  use  of  as 
much  as  ]>frssible  for  covering  in  the  wound.  Sometimes  it  may  be 
necessiiry  t<i  apply  Thiersch  grafts  to  the  gramdating  areas  so  as  to 
shorten  eou^aleseenec.  Generally  speaking,  this  step  will  always  neces- 
sitate anjestfiesia,  although  in  certain  individuals  it  may  be  accomjdishcd 
with  h>csi\  aniesthesia. 
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I^^FLAMMATIOyS  OF  THE  THOBAX, 

mFLAMMATlOKB  OF  THE  THORAX. 

Iiiflammatioiis  of  the  che^it-wall   always  are  of  a  severe  nature. 

Fortunately  they  tire  iiucomraoii.  Of  1080  iiiflariimiitory  pnx'e.s?^\s 
treatoil  duriug  the  last  tea  years  at  the  hot^pital  in  E|i{K*nd<»rf,  there 
were  only  26  of  this  sort.  They  usually  start  frt>m  some  purulent 
ciindition  ijf  the  axilhir\"  pland  anil  extend  over  the  anterior  chest- 
wall,  either  al»*»ve  or  Ix-low  tlie  faseia  of  the  (MH-tMridis  major.  They 
may  invoK'e  tlie  musrle  it*<,*lf,  and  >oriietJnies  rupture  externally  thnm^dj 
the  sid.K^lavitnilar  fos<a.  SometiuRM  inllaiuuiation  of  the  chest-wall 
ari.-:es  fnini  abseej*.s:w  in  the  connective  tis^sue  beneath  the  muscles. 
These  circumserilM-il  eolUx^tion.s  of  pus  are  as  a  rule  sec^mdary  to 
foreign  IxKlies,  isueh  as  netnile-ixiints,  etc. 

Even  in  ca.se.s  in  which  there  is  no  such  extensive  inflammatiou  as 
above  des4Til>ed  the  result  is  almost  :dways  fatal.  The  surfaces  thi-ough 
which  iufix-tious  material  may  enter  the  system  are  extremely  large 
com(>;u'e<l  with  tho-e  cour-erned  in  infectious  processes  of  the  extremities, 
so  tliat  the  patients  suwutnb  fre«|uently  within  a  short  time.  Of  10 
patients  treated  during  the  last  six  years  at  the  above-mentioned  hospital 
only  2  rei-oven.-^!,  wherexts  the  others  died  of  general  sepsis.  Generally 
speaking,  supptira til  HI  of  the  rhest-wall  tends  to  rupture  externally,  and 
not  into  the  |>lennd  cjivity.  Dnhamel  rejxjrts  a  cit-ie  in  which  an  abscess 
l>eueath  the  scapula  [Jcrforated  the  pleura  and  lung  aud  pus  was  ex|>e<v 
torateth     Re<x>ver\*. 

Diagnosis.^ — ^The  diagnosis  of  suppurating  processes  of  the  ehest 
may  !«•  <litKi"uIt,  especially  in  tlie  early  stagi-s.  The  onset  is  usiLally 
acute  with  a  chilh  The  only  syniptjvm  pn/s4_'nt  i^  extreme  tenderness 
of  the  entire  siile  of  the  chest,  which  interferes  ci>nsiderably  with 
respiration.  During  this  stage  the  condition  may  easily  be  c<>nfbunded 
with  pleurisy.  After  several  days  •  edema  o(  the  skin,  or  in  more 
favorable  cases  circumscribed  fluctuation  will  indicate  the  trne  nature 
of  the  diseuse. 

Treatment.^The  trtvitment  ct»nsists  in  early  and  extensive  incision. 
If  this  do<\s  not  give  the  desin»d  result,  an<l  the  fever  continues  with 
no  iniprovcnient  of  the  general  condition,  it  is  justifiable  to  use 
ManiMirek's  strept<K?occic  serum.  The  author's  ex|>erience  with  this 
thera|K*utic  measure  does  not  justify  him  in  advt>cating  this  form  of 
treatment  generally. 

In  connection  with  snppunitive  processes  of  the  thf>rax  may  be 
mentioni^^l  a  case  of  gangrene  of  the  chest- wall,  described  by  Wnnderj 
that  de%'elo|>cd  in  tljc  course  of  an  attack  of  measles.  In  a  child  two 
years  of  age  gangrene  of  the  soft  |»arts  dev^eloped  on  the  tenth  day 
below  the  right  axilla,  and  i«xtende<l  downwartl,  involving  an  area 
alxnit  4  by  \i  cm.  The  gangrenous  portion  iHx>n  -ihowed  a  line  of 
dt-manation  and  the  slough  r^i>apate<l.  The  skin  and  part  of  the 
muscles  had  been  affected.  Recoven^  eusueti.  W under  assumed  tliat 
tbe  gangrene  was  caused  by  embolism  of  the  long  thoracic  artery. 
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ABSCESS   OF  THE   CHEST-WALL. 

Various  sortw  of  abscesses  neciir  in  the  ehest-wall,  and  are  difficult 
tn  Histiii^uish  one  Jrum  another,  and  are  fretjnently  coufouudeil  with 
plthl^hJgieal  i>roccsHe.s  -^ueh  as  Iternia  (4*  the  lungs,  etc. 

Acute  Abscesses  of  the  Chest-wall. — These  may  be  due  to  infec- 
tious from  withnnt,  as  in  other  rc^^ioiis  of  the  bofly.  Sometimes  they 
devehjp  anmnd  foreign  Ixn^ies  thitt  huvv  ix^iietrntLtl  the  region  <lireetly 
or  have  hxlged  there  after  Wimderirig  in  the  hmly*  These  foreign 
bodies  are  usually  removal  with  the  pus  on  incision.  Finally,  hanna- 
toniata,  which  are  due  to  some  tmuma,  may  suppurate  and  produce 
abscessesi*  just  as  in  the  thigh,  for  instance.  Aeute  abscesses  <lue  to 
osteomyelitis  of  the  ribs  and  r»f  the  sternum  will  Ije  eonsidere<l  later. 

Cofd  Abscesses  of  the  Chest — 0>ld  {)bse4>sst>s  developing  in  the 
soft  pjirts  have  been  reiKultH^i  by  Knippel,  Billroth,  Seliede,  and  others. 
It  is  doubtful  whether  these  ejises  are  always  abswsses  of  the  sc»ft  |i«rts 
alone,  or  whether  tliey  are  not  due  to  some  carious  bone  foeus  that  has 
not  been  diseovereiL  The  anatomical  conditiotts  of  the  large  muscles 
of  the  back  and  chest  are  such  that  pus  readily  dissects  downward 
between  tbem.  Abscesses  frequently  form  in  regions  at  some  distance 
from  the  iiriginal  focus,  which  may  escape  detwtion.  It  n^ay  even 
happen  that  the  focus  itself  beids,  and  tliat  nothing  is  left  but  a  cold 
abscess  of  the  soft  partes.  Cold  abscesses  may  lie  as  large  as  a  child*s 
hea<L 

Treatment, — The  trentmeut  of  these  abscesses  consists  first  in 
puncturing  the  same  with  a  medium-size<l  trocar  and  washing  nut  the 
cavity  with  sterile  water  or  same  antiseptic  Hilution,  and  injceting  a 
10  per  cent,  enmlsion  of  iodoform  and  gly<'erin.  A^^  a  rule  tfie  secre- 
tion will  awnuudate  after  a  short  time,  so  that  this  step  has  to  be 
repeated  at  intervals  of  from  five  to  eight  days  until  recover)-  takes 
place.  If  this  treatment  iloes  n<it  give  the  desirnl  result,  it  is  a<lvis- 
able  to  open  up  the  abswss  freely  and  curette  energetically .  The  treat- 
ment of  cold  abscesses  coniiectc^d  with  tuberculous  disease  of  Iwues  is 
considered  on  juige  457. 

Empyema  Necessitatis. — Althoufijli  this  cimdition  will  l>e  con- 
sidered more  in  detail  later,  the  authc>r  icels  ohlige<l  to  mention  it 
briefly  in  connection  with  the  differetitial  diagnosis.  It  is  easy  to  avoid 
confoundiJig  this  condition  \sith  abscesses  of  the  chest-wall  if  the 
physicjil  signs  of  empyema  in  the  vicinity  of  the  abscess  are  demon- 
strated to  be  present  by  percussion,  auscidtation,  and  exploratory 
puncture. 

Peripleuritic  abscesses  may  at  times  j)erforate  the  chest-wall  and 
produce  flnctuating  tumoi^  licneath  the  skin.  The  clinical  pictui-e  is 
much  like  that  ttf  empyema  nee{'ssitatis. 

Perforating  Abscesses  of  the  Lung.^The  conditions  an-  nuieh 
more  difficult  with  an  abscess  of  the  lung  which  perfonites  the  pleura 
and  che^t-wall  and  points  beneath  the  skin.  It  may  he  ditheult  to 
arrive  at  a  correct  diagnosis  on  account  of  the  extensive  pleuritic  adhe- 
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sions  and  because  the  abscess  of  the  luog  may  be  deeply  situated.    The 

conneetirm  betwe^-u  the  siijierficial  abscess  nnd  tht:  abscess  in  the  lung 
may  be  uverkiakfd.  Large  j)bthisiciil  cavities  filled  with  air  may  nj|)ture 
thniiigh  the  thoracic  wall  and  fonn  abscesses  tilled  with  air  and  ynis. 
The  jwrcussion-note  nver  these  is  tynipatiitio.  Tliis  synipUitii  always 
indicates  ctJiiiiiiuidcation  with  the  lung  or  the  bronchi.  The  following 
roiiditions  must  be  mentioned  on  acctanit  of  tlieir  differential  diagnostic 
ini|Mjrtance  : 

Hernia  of  the  Lung. — The  tympanitic  jiercussion-note  and  the  vari- 
ation in  size  witli  respiration  are  of  importance  in  this  connectirm. 
The  tumor  might  be  confonndeil  with  abscesses  confciiuing  air,  wliieh 
give  a  like  |x^rcussioti-nute  and  vary  in  size  with  inspiration  and  cxpini- 
tion.  The  liict  that  hernia  of  the  hmg  cjin  usually  In^  replaced  with- 
out ditticulty,  whereiis  this  is  not  possible  with  abscess,  is  of  importance 
from  a  diagnostic  standpoint. 

Cavenious  angiomata  have  l>een  confounded  with  hernia  of  the  Inng. 

Aneurisms  of  the  aorta,  which  W'ill  be  considencMl  later,  have  also 
been  confoimded  with  abscesses  of  the  chcst-walh  Aller  erosion  of 
the  stemnm  or  of  the  ribs  these  may  present  aj^  fliietuiiting  tumors  of 
the  chest-walL  As  a  rule  the  jiulsation  present  and  the  murmurs  will 
prevent  error,  although  many  eases  have  been  rf'[>orted  in  which  these 
cardinal  symptoms  of  aneurisms  of  the  aorta  have  bfcn  absent.  It  has 
even  happened  that  the  sudden  gush  of  blood  following  incision  was 
the  first  indicattcm  of  the  true  nature  of  the  disea.se.  In  doubtful  cases 
it  is  always  well  to  aspirate  w^ith  a  small  needle  before  attacking  the 
tumor  radiailly. 

OSTEOMYELITIS  OP  TBE  RIBB  AND  STERNUM. 

Acute  osteomyelitis  of  the  rilis  and  sternum  is  rare.  Of  11  eases 
of  acute  osteomyelitis  of  shoji:  and  squamous  l>ones  cfiUtrted  by  M. 
Frohner  in  v.  Bruns'  clinic,  there  is  only  1  case,  and  that  of  the  sixth 
rilx  Iji  cases  of  multiple  osteomyelitis  it  is  not  so  uncommon  to  have 
foci  in  the  ribs  or  in  the  stermmi.  Attention  has  been  recently  called 
to  the  fact  that  osteomyelitie  pR>cesses  in  the  ribs  may  rwx'ur  in  tyjihoid* 
in  the  course  of  ^vhieli  inflammatory  b<«ie  ff>ci  have  lre(|Uently  htt^n 
observed.  Bauer  has  rcpttrted  8  cases  of  this  sort.  The  author  has 
ojierated  on  a  ease.  In  all  of  these  cases  the  anterior  end  of  tlie  ribs 
was  aifeeted— /.  c,  the  line  of  junction  between  the  hone  and  carti- 
lage, tlie  cartilage  itself,  or  the  junction  bct\>iHm  the  cartilage  and  the 
sternum.  This  region  seems  to  Ijc  cliicffy  atf'ecttHi  even  in  cases  of 
primary  oatet>myelitis  of  ribs.  Considering  the  small  number  of  cases 
rep(jrted,  it  is  hardly  pf>ssible  to  make  any  statement  as  to  the  relative 
severity  of  osteonivflitis  of  the  ribs  compurcHl  with  the  ctmdition  in 
other  regions  of  the  body.  It  is,  lKiwcvcr»  certain  that  the  abscess 
that  develops  has  no  tendency  to  perforate  the  pleura.  The  treatment 
consists  in  free  and  early  incision,  and  resection  of  the  involved  piece 
of  Ijone  or  cartilage. 
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nil'  Ml'  f<f/-'  'Ml'  \it  f'u f'Uuui  i*  ii-willy  itrippr;d  up  from  the  rib  for 
u  n,i,.  tt\t  t.t),\t  di-'Uthif-,  "o  fli;it  rli'-  Ufiifr  iKfuTrfnes  necmdc  and  is  a 
•  fHM"  ol  |ff'/)'^ii(/"l  >ii|;)Mir;itiori.  Thfr  iiiflamiDatiun  begins  in  the 
^intt\tnti'\tniht  uuiVf  {u'*kiU'U\\y  in  tti^-^  in  which  the  ca^tal  cartilages 
fiff    iiivfilvfl.     Whi'M  t.lMr  (liwiiMfr  liuM  jicrsisted  for  a  long  time,  the 
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corital  cartilage  involved  may  be  entirely  dei?trt>ye*l  and  reei>very 
ffhUow.  The  cjirtilage  is  re[*Iaeed  by  fibn>us  scar-ti.sMie.  8<nnetinies 
the  pntcesrf  exteuds  to  the  juiietiou  between  the  sternum  und  cjirtiJage, 
which  is  always  an  unfavnrable  e<jnipliwitioa.  Generally  s|*eakiDg, 
the  Sfime  applies  tn  tiilvercnlnus  disrea^t.'  of  the  sternum  as  ti*  tnl>er- 
enloi^is  of  the  ribs.  The  de.'-tiiiotion  may  involve  the  entire  stemnm. 
The  pus  will  generally  find  its  way  to  the  Jsurfiice,  t>ecau^*  the  lining 
membranes  on  the  |x>sterior  wall  prevent  rujJture  into  the  niedius- 
tiuum  and  pleural  eavides.  Snmetimes,  howmer,  rupture  dfM^  take 
place  into  the  meiliastimim,  which  is  always  foIh>we<l  by  a  t'atul  tenni- 
nation.     Ca?ie<s  of  tlii.s  stjrt  liave  lieeu  re[>eatedly  rc[>orted. 

Diagnosis, — The  diagnosis  of  tuberculous  diseaiH?  of  the  ribs  and 
sternnm  will  not  be  especially  ditfictdt  in  ou^es  in  which  there  is  a 
sinus  ojK'uiug  in  the  vicinity  of  tlie  jrriniary  Iwus.  Denude<l  Ixme  may 
usually  l>e  felt  with  a  pmlH?.  Tlie  cctuditions  are  tpiite  different  when 
the  abscess  has  burrowwl  downward  for  a  considerable  distance.  The 
radiograjih  may  be  of  value  in  these  cjises  in  determining  the  originjJ 
seat  of  disease.  AAer  preliminary  [lunetiire  of  the  absces,s  iiHlofbrra 
glycerin  is  injeetetl  under  a  mmlerate  amoinit  of  pa^"<sure.  This  snb- 
shmee  is  impermeable  to  the  -r-rays.  It  will  distribute  iti^elf  in  the 
fistulous  tract  in  the  most  remote  angles,  and  the  Hstnke  may  be  traced 
on  the  plate  up  to  the  original  focu!$. 

Prognosis. — The  prognosis  of  caries  of  the  sternum  and  ribs  varies 
with  the  individual  rase.  As  far  as  life  is  concern^],  it  is  usually 
favorable,  Ijeeause  general  infectioQ  with  tnberculasis  dr>es  not  seem  to 
be  so  common  in  these  bones  as  in  the  long  bones  of  the  extremities. 
In  individual  cases,  however,  there  is  prolonge*!  suppuration,  ami  the 
jKitieuts  may  fintdly  suLT'umb  to  secoutlary  ciinditions.  It  should  always 
be  tnketi  into  c*jnsidcration  that  tul>erculrtsis  of  the  ribs  and  sternum 
is  freijuently  ojmbinetj  with  progressive  phthisis,  and  tlmt  the  [latieutd 
may  die  of  this  couditi<»Q  b*/fore  the  lx>nes  have  a  chance  to  heal.  The 
proguiisis  as  r^ank  a  pennanent  cure  is  fa\'orable,  generally  sjx^ik- 
ing,  IxHiaase  the  condition  usually  heals  c<j>tnj>letely  under  appropriate 
trititment. 

Treatment  coiLsists  in  early  opening  f»f  the  fistula  and  resection  of 
the  diseas4:Hl  ribs.  If  the  fistulous  tract  is  extremely  long,  it  is  ahvays 
iH'st  to  try  iixl«tfi>rm  glycerin  tnjet^tinns.  This  method  of  trcjittnent  is 
frei|uently  sutlicient ;  and  provided  the  results  are  n^ative,  one  cjui 
abvays  resort  to  opening  up  the  entire  tract  and  attacking  the  origi- 
nal focus.  In  the  «ise  of  the  sternum  the  desire<l  result  may  be 
obtiiined  not  infrequently  by  incLsion  and  thorough  curetting.  Henke 
n^pirts  10  cases  of  this  sort  in  Helferich's  clinic,  all  of  which  were 
cured  or  impn>ve<h  In  severe  cases  it  may  Ix?  necessary  to  undertake 
an  extensive  ojx^ration  and  resect  a  portion  of  the  sternum  and  the 
ribs  that  are  involvetl.  The  author  has  personally  performed  several 
resections  of  this  sort  in  whirh  it  was  necessary  to  expose  the  jxri- 
airdium  for  a  consideralde  distance,  and  has  had  recovery  fnll4jw. 
The  Uirge  defect  was  closed  as  much  as  possible  with  skin,  and  sliding 
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flnp:^  were  mafle  if  npf^essarv.     The  small  granulating  surfaces  that 
rcmaiutd  were  fuvtTwl  in  by  skin-^mfts, 

SYPHILIS  OF  THE  STERNtTM  AND  RIBS. 

Aside  from  spcniidarv  sypliilitic  le^iutis  i>f  tlie  ^kin  and  soft  parte 
that  are  frequently  found  \m  the  ehest  and  back,  there  may  be  late 
lesions  of  sypliiliij  atfecting  the  rihs  and  sternum.  Cliiiically  these 
lesions  resemble  tliose  of  tnbereidous  disease  of  the  bone  and  fre- 
quently eanuot  be  distinguished  from  them.  Contrar)'  to  tulx?rcnlous 
inflammation  of  tlie  rihs,  sy[»hilitie  influramatiou  usually  develops  from 
the  jH'riostemn.  A  sj>indK'-Hha[)ed  tumor  will  be  found  at  tlje  seat  of 
disi^ase.  The  proeess  extends  alouf^  the  rih,  and  purulent  wia^idation- 
necrosis  and  extensive  necrosis  of  the  bone  follow.  Sometimes  the 
sternum  shows  extensive  destruction  that  resembles  the  eouditioui* 
found  in  tuU^reulosis.  (iuiumatous  swellings  may  sometimes  be 
ohservetl,  autl  may  be  coniouuiled  with  tumors  of  other  origiiu 
Koster  excised  a  tumor  of  tiie  sternum  that  was  supposed  to  be  sar- 
coma, but  was  shown  later  t4i  he  a  gumma. 

Diagnosis. — It  has  been  eniphasizul  that  in  tubereulous  disease  the 
pus  is  more  apt  to  be  caseous  and  fl<K'rulons,  whereas  in  syphilitic 
processes  the  pus  is  tenacious  and  htinmgeneons.  The  presence  of 
other  syphilitic  signs  wilt  Ijc  of  importance  diagnosticidly,  although 
tliey  are  absent  iu  many  of  the  cases.  Too  much  imjiortance  should 
not  be  attiiched  even  to  the  presence  of  other  syphilitic  data,  because 
it  is  well  kuowu  that  syphilis  and  tulx?rculosis  may  be  present  at  the 
same  time. 

Treatment. — The  treatment  of  syphilitic  processes  of  the  ribs  and 
stenmm  <loes  not  ditfer  surgically  in  any  way  from  that  descril>ed  in 
the  prti^cding  chapter,  althimgh  general  auti^y})liiliiic  treatment  should, 
of  course^  be  applied.  Potassium  itniidc  sho!ild  he  given  in  large 
doses  (IfjO  to  300  grains  daily),  and  will  often  give  the  desired  result. 
Sometimes  inunctions  will  aid  recover)-.  In  several  cases  of  syphilis 
of  the  l>oues  in  which  this  form  of  treatment  diil  not  give  the  desired 
result,  the  author  observed  good  results  after  the  use  of  Zittmann's 
decoction. 


ACTINOMYCOSIS  OF  THE  THORACIC  WALL. 

Since  the  discovery  of  actinomyces  the  numlxT  of  cases  reported 
from  year  to  yetir  has  increased  on  account  of  the  general  distributinn 
of  knowledge  of  this  condition  and  the  great*'r  ease  of  making  a 
diagnosis.  It  is  self-evident  that  the  tht>rax  will  be  attacked  with 
great  frequency  by  actinomycosis.  Infection  through  the  mouth, 
pharynx,  and  lungs  is  of  importance  in  connection  with  disease  of  the 
chest-wall.  It  is  well  known  that  caries  of  the  teeth  is  an  es|wcially 
pre<lisposing  elemeut  in  this  condition,  and  several  cases  have  been 
reported  in  which  bits  of  carious  teeth  have  been  found  in  actinomy- 
cotic lung  abscesses. 


AcnyoMrcosis  of  the  tboi 

Symptoms. — Actinomycosis  in  mtiu  i*  chanicU'rized  bv  it*  tendency 
to  progress  rapidly  and  pir^istcntly.  An  aU-K>es.^  develops  at  the 
original  seat  of  the  disetL-^e  Jiiid  listuloiis  tracts  form  in  all  directi(»rLs 
which  e^tabli^h  new  abj*ccsi?es  evervwbcrt?  in  tlie  jiurroiindiiij^  ti^ues. 
If  infection  1ms  taken  place  through  the  phannx,  the  procci-s  sixm 
attacks  the  soft  parts  of  the  neck  and  rapidly  burrows  downward 
toward  the  clie-t.  With  primary  disease  of  the  long,  tlic  clinii*al 
picture  corrcj^jwinds  closely  to  rapidly  prtigressive  phthisis.  The  lung 
and  pleura  and  tlie  ch<:^t-wall  W'ome  invoK'wl  by  the  destnicti%'o 
process.     Multiple  abscesses  develop  beneath  the  skin  or  a  pn:»gressing 

Fig.  ir-e;. 


-itt  of  the  luug.  thumx,  aod  neck. 


isiltimtiaD,  brawny  and  not  sharply  outlined,  manifests  itself,  which 
haa  fire€|yently  been  considered  to  be  a  chronic  siip[)uniting  process. 
G^enereJly  the  patients  die  on  acomint  of  persistent  extension  of  the 
<list»ase.  They  eitlier  succumb  to  the  processes  of  destruction  within 
the  lung  itself  or  death  is  due  to  cachexia  or  amyloid  disease  of  the 
alKiominal  \nscera,  b<'<:^u^  of  prolonged  suppuration. 

Diagnosis. — The  <lingn<isis  of  actinomycosis  can  only  be  certain  after 
micro^opical  examination.  This  offers  little  technical  difficulty  and 
18  decisive  in  any  given  case.  One  should  never  procrastioate  where 
there  is  suspicion  of  actinomycosis,  and  there  is  always  suspicion  of 
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actinamyfosis  %vitli  :il)sot\*ses  of  the  chest  or  with  chmnic  iof^aumiation 
«)mhiutMj  with  puhiioiuir>'  signs. 

Prognosis.— Tlie  praspects  of  r<?OijV€ry  in  actinomycosis  of  the  chest 
are  slight  if  it  Uum  ext-euded  from  the  pbar}'nx  to  thu  hinga  or  to  the 
thuriicit'  \vii\L 

Treatment, — lo  individual  v&t^ea  reettvcrv  may  foHow  incii-iim  and 
Wiu>^liinij^  out  of  the  listuhe  with  Ntrrmg  di^sinfi'cting  sohilion.  Billroth 
reports  a  case  of  aftiiioniyt.'o.'^is  that  recovereil  after  iiijeetitjn  of  Koch'jj 
ttilMMTiilin,  aUhou|L^h  tliis  uu-aisiire  has  Imx^i  vi^  im  vahie  hi  ttif  hands 
of  otlior  ob^ur^'ors.  TIk-  author  has  8een  iniprovemt'nt  rc'ix'ateilly  aftor 
the  use  of  potassium  iodiile»  and  believes  that  this  drug  should  be  made 
use  of,  especially  as  it  doe>  uo  liann  to  the  j>atieiits. 

INTERCOSTAIi  JCEUBALGIA. 

Neuralgia  of  the  intercostal  nerves  is  a  disease  of  middle  life. 
Aside  rniiii  the  eases  of  iioundgia  in  hysteria  or  neunistheiHa^  inter- 
costal neuralgia  is  observed  as  the  result  of  **  cateliitig  enld  "  or  in  con- 
nectiou  witii  infeetious  diseases,  and  is  more  common  in  women  tlian 
in  meu.  Xeuralgia  is  frequently  the  result  of  some  destructive  or 
deforming  proecss.  It  is  present  in  curies  of  the  ribs,  spondylitis, 
timjors  of  the  rihs  and  vertebra!  column  wliieh  press  upon  the  nerves, 
aud  also  as  the  rusult  of  arthritic  curvatures  f*f  the  column.  The  jMin 
iH  usually  limitt"tl  to  one  side,  although  several  ner\-es  are  involved  as 
a  nile.  It  begins  in  the  back  and  radiates  along  the  ribs  to  the  front 
of  the  chest  or  to  tlie  abdominal  region,  and  may  be  so  violent  that  the 
patients  avoid  n^fvement,  especially  thcKsc  of  respiration.  Herpes 
aoster  is  fre((uently  associated  with  this  disorder. 

Treatment. — The  treatment  is  directe^l  first  of  all  to  the  primary 
cause  (simndylitis,  caries,  etc.).  If  no  such  condition  is  present,  or  if 
treatment  is  inetfectual,  internal  medication  should  he  consitlered. 
Nussl)aum  was  first  to  atlaek  intercostid  neundgia  surgicidly,  and  fil>- 
eervcil  benefit  follow  cxj>osnix^  and  streteliing  of  the  aflW'ted  nerves. 
Later  Schede  resected  the  intercostal  nerves,  a  methwl  which  has  been 
of  considi^ralile  value  in  the  authoi''s  hands.  As  a  rule  several  nerves 
will  lta\'e  to  he  divided,  so  that  it  is  best  to  make  an  incision  parallel 
to  the  vertebral  column  ami  ahnut  o  em.  from  the  middle  line.  It  is 
not  advisable  to  make  the  incision  farther  forward,  because  the  inter- 
costal nerve  vcrj"  srmn  divides  into  two  branches,  the  anterior  and  the 
posterior.  Afti'r  cxj)^jsing  the  inteiTOstal  spaces  the  costal  imis^-les 
are  divided  anil  the  nerve  sejiarated  irom  the  artery  and  vein,  which 
lie  alwve.  The  nerve  is  best  removetl  by  extraction,  as  i-eeommemk^ 
by  Thiersch  for  tlie  trifacial.  It  may  be  tctrn  out  in  this  way  for  a 
considerable  distance  in  both  directions.  This  method  of  trfatmcnt  is 
to  be  recommended  when  other  means  have  been  iueflective. 
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TUMOES  OF  THE  CHEST-WALL. 


A  variet)^  of  tumors  are  found  ou  the  chest- wall  which  develop 
partly  from  the  snrt,  jiart>,  partly  from  tlie  Ixmes  or  |ieriosteum.  New 
growths  in  the  vk-inily,  sueh  as  aireinoma  uf  the  lire^ist,  attack  the 
che<t-\vall  frciiiiently.  In  this  chapter  will  be  considered  only  those 
tumors  that  dcvcLjp  in  the  ehesr-wall  itself. 

Benign  Tumors. — ^Ephelides  and  nsevi  occur  on  the  skin  of  the 
back  and  ehest,  just  as  in  the  skin  of  the  face  and  arms.  As  a  rule 
they  are  of  no  clinicid  iinjMirtanee.  Nsevi,  however,  es]x?cially  the 
80-ealltMj  na?vi  pilosi,  which  are  large  pi^jmeuti'd  areas  with  abuudanoe 
of  hair,  may  Ijecome  the  object  of  sur^ictd  interfi-rence  for  purely  cos- 
metic reiLstms.  Tlie  author  oliserved  in  a  child  thrw^  yeari^  of  age 
several  mevi  of  this  sort  which  were  as  large  as  the  jjalmof  ahand  and 
were  distribiitetl  over  the  clicst  and  back. 

Treatment.— For  the  puqiose  of  i\' moving^  these  growths  excision 
is  reconuuende<i.  This  should  be  carrieil  down  into  the  subcntaiieous 
tissue  and  the  defects  coven^l  in  with  sliding  skin-Haj)s.  S»>metinies  a 
favorable  result  follows  daily  exposure  to  the  Kontgeu  rays  for  about 
fifu^'U  minutes.  Thus  is  usually  followeil  Viy  falling  out  of  the  hair. 
This  form  of  treatment  must  be  applied  cautiously,  because  deep  bums 
are  likdy  u*  follow  which  show  little  tendency  to  heal. 

Sebaceous  cysts  and  dermoids  are  also  obser\^ed  on  tlie  chest,  espe- 
cially on  the  back.  They  may  be  at  times  confounded  with  abscesses 
and  other  cystic  tumors.  The  meth(jd  of  grt»wth  and  development 
will  usually  enable  a  correct  diagnosis. 

Treatment. — These  small  growths  may  as  a  rule  be  easily  re- 
move* 1  under  lf>cal  anajsthesia. 

Eelaids. — The  skin  of  the  chest  is  sometimes  the  seat  of  keloids, 
which  apj^sir  in  considenible  numbers  (Fig,  167)  as  dense  pink  or 
gray  elevations  with  an  irregidar  nodular  surface.  The  cut  surface 
shows  them  to  l>e  of  filirons  consistence,  and  niicnjscopicidly  they  show 
little  ditTereuce  from  fibroma  or  hypcrtrophied  scars.  The  ttld  method 
of  distinguishing  st^r-keloidg  and  s|M>ntineous  keloids  no  longer  applies, 
because  Wilms  has  demonstrated  that  even  when  a  keloid  is  coveretl 
with  epidermis  the  growth  is  due  to  injnr}'  of  the  cutis  with  subse^pient 
strar  formation*  A  special  variety  of  wxir-keloid  is  that  developing  at 
the  scat  of  acne  pusttdes.  This  variety  probably  explains  multiple 
keloids  of  the  l>aek  and  chest,  because  acne  is  most  numenius  in  this 
region.  There  is  usually  some  individual  predisjxtsition  for  the  devel- 
opment of  keloid,  because  fieople  who  have  keloid  of  one  wound  are 
apt  to  develop  the  same  condition  in  any  subscfjuent  scar.  Keloids 
of  the  chest-wall  rarely  give  rise  to  symptoms,  although  at  times  they 
may  l>e  the  aiuse  of  violent  neuralgia. 

Trelvtmext. — As  far  as  treatment  is  c*)noeme<l,  sui^cal  inter- 
ference shoidd  be  avoided.  A  new  keloid  develops  after  excision, 
which  is,  of  course,  larger  tlian  the  priman*  grf)Wth,  because  the  tumor 
is  dei>endent  upon  the  size  of  the  scar  in  which  it  develops.     Galvano- 
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TrEuVTMEXT. — The  treatment  conj^ists  in  excUion  of  the  ^rowih, 
wbic^h  18  usually  ea«y.  With  large  li|R»ruata  it  is  advisahh*  to  rei?ect 
the  excess  of  skin  and  leave  a  ilniina^*-tulie  in  the  lower  an^le  *>C  the 
wouml  for  tweuty-four  to  forty-eight  hours,  tiecau^  seeomkry  henior- 
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vhii^****  iuv  M[((    hi  fK'ciir   into  th**  mvidoA   Idl  after  t'X( MM«»n 
funmr'N,      Tliix  hrmiifoHm  Jiiny  inh'rfl'rc  with  ronvalescencc. 

ribroniA,  'I'liin  varirty  ni'  tuiiinr  ih  nut  with  iioxt  in  iViN^ueucv  < 
\\\v  rhc^tl-wjill.  MlinjiiiiitJi  an'  iisiinlly  j-icatrtl  briitath  the  miL^clc  ]nyi 
IMhI  im'  not  vitv  iiu>vahh'  *\>inimntl  with  Hpuniuta.    They  am  of  deoi 
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by  the  size  of  a  fibroma,  which  will  hardly  exceed  that  of  a  walnut, 
combined  with  its  .slow  gntwth  and  the  c«.)r«|3anitiveiy  early  apj.»«iranee 
of  diseoDifitrt  priKlui-ed  by  presi^ure.  Weiiik'chner  excised  a  sjubmns- 
cular  fibroma  as  large  us  an  ostrich  egg  which  niched  from  the  jsevenlh 
to  the  twelfth  rib.  A  seccjnd  variety  of  fibrr»ma  frequeutly  seen  is  the 
fibrcmia  mollu.-^'um.  This  variety  is  Ui^ually  salK'Htaaeims,  and  accord- 
ing to  the  investigations  of  v,  Recklingliausen  develops  iti  the  sheaths 
of  nerves.  These  fibrt>mata  are  extremely  soft,  so  soft  that  they  some- 
times resemble  small  pouches  in  the  skin,  and  have  been  called  cutis 
pendula.  Fibroma  molliLscum  is  always  multiple  and  may  involve  the 
entire  body.  A  case  of  this  s«>rt,  which  was  hereditary,  has  bwn 
reported  by  Leaser.  (Figs.  168  and  llfl>.)  Tliese  cas4^  cause  the  indi- 
vidual discomfort  aside  from  the  tlcformity,  which  is  not  the  t^se  widi 
single  scattered  subcutaneous  fibn»ma. 

Treatment. — It  may  be  ditlicult  indeed  to  excise  a  submnsinilar 
fibroma.  If  the  pleura  has  been  involve<I,  it  is  always  necessary  to 
resect  a  portion  of  the  same,  which  may  be  d<>ne  \nthout  great  danger 
with  pro|ier  asepsis.  FibrMma  luolltLscum  may  be  removcti  without  an 
anaesthetic  by  snipping  otf  with  scissors.  When  very  numerous  this 
may  be  done  at  repeatetl  sittings. 

Neuromata, — ^Thesc  tumors  are  closely  related  to  fibroma,  because,  as 
already  roentil^nedJ  subcutaneous  fibromata  develop  fn»m  the  nerve- 
sbeaths  and  should  re:illy  be  cidled  ncun>fibromata.  Other  tyjx^s  of 
neun»ma,  such  as  jili'xiform  ncurt*fibn»ma,  (K*cur  in  the  elicst-wall. 
Riediuger  has  rejjijrtcd  a  case  of  this  s«»rt,  and  Pnmorski  has  also 
observed  a  similar  condition  of  the  intercostal  nerves. 

Telangiectases  aud  caTemons  kamangioma  are  found  on  the  chest 
next  iu  frtMiuency  to  the  head.  They  appear  as  flat  ufevi  slightly  ele- 
vated alwivc  the  level  of  the  skin  and  are  of  bnght-re«i  or  dark-red 
color.  They  may  be  of  considerable  size,  aud  in  individual  <^ses  have 
been  known  to  cover  a  large  jwrtirm  of  the  chest-wall  or  form  tense 
cystic  tumors,  the  margin  of  whicli  is  lobular,  which  has  le<l  to  their 
being  mistaken  for  lipoma.  These  cavernf>us  angioma ta  are  fre<|uently 
of  er>nsiderable  size  at  birth.  Billroth  excised  an  angioma  of  this  sort 
as  large  as  a  hen*s  egg  fnjm  the  ba<'k  of  a  child  six  months  old.  The 
tumor  usually  remains  stationar)*  for  ti  considerable  time  and  then 
develops  quite  rapitlly. 

Treatment. — \\'hcrcas  flat  telangiectases  of  the  skin  hardly  ever 
are  the  subject  of  interference,  an  operation  is  indicated  in  the  caveiv 
ncms  variety  as  early  as  possible  on  account  of  their  tendency  to  increase 
suddenly  in  size.  8oractimes  a  favorable  result  is  obtaincil  by  simply 
destroying  the  angioma  with  a  canter^',  although  it  is  not  uncommon  to 
see  the  tumor  grow  again  after  this  sort  of  interiereuce.  Radical 
excision  with  a  knife  \\\t\\  subsequent  suture  is  to  be  preferred,  or,  if 
neccs^sar)*,  the  defect  may  be  ck>sc<l  with  sliding  skin-flaps. 

Lympliangioniata  of  the  chest- wall  usually  develop  from  the  lym- 
phatic vessels  in  the  axilla  and  extend  beneath  the  pectoral  muscles. 
In  common  with  the  angiomata,  they  are  apt  to  increase  suddenly  in 
Vol.  n -.10 
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dromata  Iiave  metastases  m  the  ^uirouiidiDg  regions,  and  tliat  they 
recur  aftt*r  excision.  They  re?iemble  histologically  in  a  great  iiitml)er 
of  cai^es  tile  sarcomata  (ehoiiclrrJSJircoDjata),  so  that  it  L^  almr»st  inip«i8i^i- 
ble  in  Fcjxirate  them  fmm  the>^  tomors.  Compannl  with  enchon- 
tironiata  of  the  l>*»iies  of  the  ex t remit icj^,  tliO!*c  of  the  bony  thomx  are 
relatively  uncommon.  Wel>er  found  only  7  tumors  of  this  sort  of  the 
ribs  in  237  enchondn»niata.  Enfliondr»>ma  of  the  sternum  is  still 
more  unci>mmon,  and  always  involvi^s  ttie  lx>cly  of  the  sternum.  When 
the  rib^  are  affectctl,  t lie  growth  de\clnj>s  nsuallv  at  the  line  of  jnuctinn 
between  the  bone  and  cartilage.    It  apjM^rs  tirst  as  a  small  haixl  tumor 

Fig,  171. 


SareonuL 


that  grows  slowly  but  persistently  until  it  has  attained  enormous 
dimensions.  In  tlieir  intt^rior  they  are  apt  to  under«^>  myxomatous 
degeneration,  so  that  tumors  that  were  originally  hanl  finally  apj^-ar  as 
large  cysts.  With  incrt^ising  growth  they  extend  to  their  surroundings 
and  may  oompletcly  obliterate  several  ribs.  The  tumor  perforatets  the 
pleura  and  extends  to  the  dia]ibragm  or  even  to  the  lungs. 

Etioi/)gy. — Although  obliged  to  assume  that  enchondromata  are  of 
faulty  rongenilal  origin,  it  is  not  to  be  denied  that  the  direct  cause  of 
growth  is  oftentimes  soidc  trauma.     After  fracture  of  the  ribs  enchon- 
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droniata  luivo  In^en  (i1»M:^rvc<l  to  cknolop  just  a.s  afler  cMjntusion  of  the 
ribs  ur  of  the  .sternum.  Cases  of  tljis  sort  Ituve  Ix-eii  reported  by 
Heytelder,  Maas,  and  other;?.  There  is  no  positive  proctf  that  trauma  is 
of  t'ii«)logiad  8iguifieam"e,  IxH'uiise  it  is  possible  that  the  injury  only 
hastens  the  developnietit  f>f  a  tuuiur  that  hud  ab'ejidy  existed. 

Symi*T(>ms.— Althriugli    the   symptoms    produced   hy  enehondituma 
are  usually  slight  at  tirst,  they  iuei-ease  with  tlie  gruwlh  of  the  tumor, 

Firj.  172. 
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and  when  it  involves  the  surrounding  structures  marked  symptoms  of 
pressure  may  be  present.      Enehondroma  of  the  sternum  fi*equently 

involves  the  me^liastinnm. 

pR<KriN(jsis.— If  the  prnjTress  of  tlie  growth  is  not  limited  by  exci- 
sion, the  patients  finally  die  on  :iee<nnit  of  involvement  ul'  the  pleura 
or  mediai^stiimm  and  pressure  upon  vital  organs.    Sometimes  metastasea 
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are  the  cause  of  death.  The  progmisLs  of  euchondroma  is  extremely 
unfavorable.  Most  of  the  patients  come  for  ti^:atnicut  when  the  erm- 
dition  has  advanced  so  far  thut  even  after  excision  the  ^mwtb  is  liable 
to  recur  or  give  rise  to  metastases. 

Treatment. — The  treatment  of  enehondroma  consists  in  eiirly  aod 
radical  exeii^ion  of  the  tumor.  Even  when  several  rib^f  are  involved, 
the  pleura  may  still  be  intact,  and  may  be  dissected  off  without  injury 
while  retseeting  the  ribs  all'eeted.  If  the  pleuni  has  been  involved  by 
the  tumor,  it  must  be  resected  to  a  greater  or  less  extent.     Operations 
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of  this  sort  were  done  in  the  ])re-autiseptie  poritKl,  although  tliey  were 
dreatlerl  on  aocf>unt  of  the  clanger  of  pya:Mnia.  At  present  this  danger 
is  less,  and  even  pneunnrthorax  is  n«it  to  be  drt-aded  to  such  an  extent 
as  to  render  a  radical  op'nitictn  inadvisable.  With  encboudroma  of 
the  sternum  the  latter  should  l>e  resected.  K(3nig*s  case  demonstrates 
that  this  may  be  cxtrcmelv  chtfirult  at  times.  He  rese(*t("Hl  the  hrxly 
of  the  sternum  fiir  osteoehomlntnta,  and  wns  obliged  to  u|>eu  both 
pleural  wivities  as  well  as  the  pericanlinm.     Tin's  ciisc  recovered. 

Malignant  Growths.— Sarcoma   of  the    Cliest-wall. — Aside   from 
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chondrosarcoma.  In  a  previous  paraijraph  was  imlicatiHl  tbe  close 
rFlationsbip  bctwcou  cnrlioiidroma  ami  sarcoma,  and  the  traditional 
varieties  mentioned.  Tnie  ^arcomatii  differ  by  their  rajiid  ji^rowtb  and 
the  tendency  to  early  deveb>pinent  of  mettii^tases.     External   exaiiiina' 
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tion  never  reveals  the  tnie  size  of  a  sarcoma  of  the  ribs,  ^od  nowhere 
d<j€rf  the  surge<.>u  lx^tx>me  more  diisagreeabiy  surprij^ed  during  the  opera- 
tion than  in  cases  of  this  sort.  In  spite  of  this  fact  an  attempt  at 
excision  should  he  made,  because  saR^oma  of  the  ribs  results  fatally 
witliin  a  short  time  if  left  alout-.  Quenu  and  Ijongnet  take  this  staud 
in  their  trcati^ie  on  tumors  of  the  ribs  and  sternnra.  Sometimes  a 
central  sarcoma  of  the  ribs  develops  that  pushers  the  ct>rticaJ  layers  «iut- 
ward  during  its  growth  and  forms  a  spindle-shaped  enlai^ement  of  the 
ribs.  This  variety  produces  symptoms  quite  early,  such  as  intercostal 
neuralgia^  wliicb  makes  the  prL>gnosis  much  more  favorable.  Sarcomata 
of  the  soft  parts  of  the  chest  are  rare.  They  ap|x^r  as  multiple  tumors 
with  marke*l  surrounding  infiltration  and  have  a  tendency  to  dii?in- 
tegrate.  (Wiiitz,  Korte,  Billroth,  KiedeL)  The  prognosis  of  sarcomata 
of  the  skin  is  not  favorable.  As  a  rule  they  recur  within  a  slmrt 
time  even  after  most  radical  excision  and  involve  the  deep-seated 
structures. 

Carcmomata  of  the  Ghest-wall. — These  occur  secondarily  to  growths 
in  the  metliasttnum,  or  more  frequently  to  cancer  of  the  lireast.  They 
spread  laterally  with  c^^nsiderable  rapidity  or  penetrate  the  underlying 
tissues  and  involve  the  ribs  and  pleura.  A  spe<.'ial  type  of  secondary 
carcinoma  of  the  thorax  will  be  mentioned  here  on  account  of  its 
peculiarities  :  It  sometimes  happens  that  a  sujierficial  scirrhus  of  the 
breast  spreads  in  the  skin  very  rapidly  and  surrounds  the  chest  as  it 
were  with  a  stiff  cuirasse — cancer  en  cuirasvse.  Primary  cancer  of  the 
thorax  occurs  only  as  skin  epitheliomata»  which  are  much  more  frefjuent 
than  sarcoma.  They  develop  as  small  tumors  and  present  tlie  cluiical 
picture  of  a  spreading  ulcer.  The  diagnosis  cim  only  be  made  abso- 
lutely by  microscopictd  t^xami nation.  The  prognosis  in  a  skin  cancer 
is  les^s  favorable  than  with  sarcoma  of  the  skin.  Mctiistit^es  are  un- 
common. The  treatment  of  sarcoma  and  carcinoma  consists  in  radical 
excision.     Lai^  losses  of  tissue  should  l)e  c*>vered  in  with  skin-flaps. 


ECHnrococcus  of  the  chest-waix. 

Echinocoocus  vesicles  in  the  chest-wall  are  rare.  They  are  usually 
found  in  the  muscular  structures. 

Tl»e  a«ithr>r  excise*!  an  echinococcus  cyst  the  size  of  a  ben's  egg 
from  the  right  pectoral  muscle.  Exploratory  puncture  sho%ved  a  clear 
fluid  which  containetl  the  booklets.  Otto  reports  a  case  in  which  an 
et'liinococcus  cyst  develope<l  between  the  chest- wall  and  the  costal 
pleura  and  reachnl  the  surface*  along  the  inferior  margin  of  the 
shoulder-blades.  In  this  case  the  gro\sih  had  been  mistaken  for  a 
lijMmia.  The  diagnosis  was  made  on  incising  the  gronih.  It  was  not 
possible  to  remove  the  echin(KMX'C!Us  cyst  immediately,  although  recovery 
took  place  after  prolonge<I  suppuration.  The  only  case  of  prirnart* 
ecbinoonoctis  cy»t  of  the  >ierDum  is  that  re|>orted  by  Miulelung. 

Biafnoiis. — The  diagnosis  of  echinococcus  cyst  of  the  chest-wall  is 
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difficult  and  may  be  impossible.  Aside  from  being  confounded  with 
lipoma,  as  in  Otto's  case,  it  may  be  mistaken  for  abscesses  and  cystic 
tumors  of  other  origin.  Exploratory  puncture  does  not  always  give 
the  desired  information,  because  it  is  easy  to  overlook  the  booklets  in 
the  fluid.  Some  authors  consider  the  i)resence  of  succinic  acid  in  the 
fluid  characteristic  of  echinococcus. 

Treatment. — ^The  treatment  consists  in  extensive  incision  and  re- 
moving the  contents  as  thoroughly  as  possible.  Recovery  may  take 
place  when  these  indications  cannot  be  perfectly  met,  although  there  is 
usually  prolonged  suppuration. 


CHAPTER   XIII. 

DISEASES  OF  THE   PLEURA. 
PATHOLOGICAL  EFRTSIONS, 

Diseases  of  the  i>k'iira  are  priniury  in  only  a  limitetl  number  of 
In  the  vast  majority  of  cases  the  eonditions  present  are  of  sttv 
nndary  natitrc,  either  aw  part  of  the  eliiiieal  picture  of  s<vnie  |i^encral 
infection,  or  owing  tt*  extension  of  some  lucal  process  in  the  nei^lihor- 
ho<wl.  The  physiologie^il  c(iiiLlition.s  existent  in  the  thonieie  eavity  arc 
such  tliat  the  di.sease.i  tliat  deveh>p  here  usaully  have  an  itulepi-mient 
cliiueul  picture.  After  reut»very  from  j^ome  primary  oomlition  (for 
inst^UKX'j  iMflarnmatiini  <if  thi-  lung^)  a  characteristie  putholu^i«il  prohlera 
is  preseute+l  in  tlie  [jltninil  eHusicm,  This  deniaiids  special  treatment 
independent  of  the  primary  cause.  For  tliis  reiison  it  is  necessan'  to 
consider  diseases  of  the  pleura  as  independent  affections.  Etfiisions 
inti>  the  pleum  and  the  tumors  (tf  tlie  pkunt  are  i>f  especial  8urji:ieal 
interest.  The  greatest  variety  iif  i>jitholo^io;id  elliisions  into  the  pleund 
cavity  may  be  met  with  :  transudates,  clwir  serous  exudates,  eloudy 
senHUS  exudates  with  all  sorts  of  trtnisitional  stages  to  purulent  Ibul 
exutlatos,  senihemorrhagie  fluid,  aTi*l  finally  pure  blood  and  cliyle. 
Any  eifusiiMi  of  fluid  into  the  pleura  of  considerable  extent  protluces  a 
pnr«-ly  mechanical  ^listurhanee  of  breathing  an<l  of  the  ein-ulatiou 
aside  frf>m  the  symptoms  due  to  its  intriusie  |»ee'uliarities.  Therefore 
the  symptoms  eoraraou  to  all  sorts  of  ef^'usions  will  first  be  considere<L 

Mechanical  Results  of  Pleural  Effusion. — Pleural  effusir^n  of  any 
extent  deveh^ps  at  the  exf>ensc  of  the  physiological  funeti(m  fif  the 
neiglibifring  organs.  The  eoufiitiuns  that  neccss*inly  arise  are  the 
result  of  limitation  of  space,  because  tlie  jmwer  of  the  thonix  to  aci'om- 
modate  itself  within  physiologii^l  limits  tu  limitation  of  this  sort  is  com- 
(laratively  sliglit.  The  ehanges  pnKJiiced  by  extensive  eifusions  into 
the  pleura  will  be  consiilered  in  eimneetiou  with  the  ease  depicted  in 
Fig.  17'>.  This  represents  the  transverse  section  of  the  chest  of  a 
phthisical  jxitieut  who  suffered  from  loll  pleural  etfusiou  for  alj^nit 
twelve  years,  and  was  comparatively  comfortable  while  under  observ^a- 
tion  during  this  time  in  tlie  hospital.  The  sei'titui  is  made  thnnigh 
the  seventh  drirsal  vertebnt.  Tlie  ehanges  are  flrst  of  the  chest-wall, 
tlien  of  the  lung,  then  of  the  neighboring  organs  in  the  me<liastinum, 
anfl  finally  of  the  alxlominal  organs.  The  left  pleural  eavity  is  oecu- 
piinl  by  an  extensive  serosanguinous  exudate.  The  pleura  has  l)wn 
alterfti  to  a  dense  fibrous  nifnul>nine.  The  iffusion  has  r'M>aguhited 
and  forms  a  firm  clot,  a  portion  of  which  presented  into  the  interior 
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of  ihv  cavity.  The  k-ft  side  of  tlu'  vhvM  ts  dtstt'tuli-d  ami  was  much 
largtT  tbiiii  the  right  s?idc.  The  steruum  is  puUwl  ovir  U\  the  loft. 
The  ptisition  of  the  left  chest-wall  is  that  of  extreme  inf>|)imtiun — 
i.  t:,  the  pjsition  it  would  occupy  wheu  iiicreasiug  its  vdliiine  to  the 
utniust  durint^'  re.sj)initioii.  The  muscles  have  Ix'eome  atrophitHl,  which 
aiu  he  recognized  in  tlie  ilhistnitioii.  Tlie  letl  lung  consists  only  of 
a  hlnish-black  ma>5s  absolutely  devctid  of  air.  In  ordinary  wises  the 
compresried  hmg  adheres  to  the  side  of  the  vertebral  cohinin  as  a 
shruid<eu  mass,  provided  it  ii^  not  bound  to  the  [larictal  pleura  by 
Uflhcsion.  In  this  case  it  is  crowdwl  beyond  the  median  line  and 
lies  in  tlie  nVlit  half  of  the  thorax  as  a  small  half-moon-sha|»c<l  mass 
close  against  the  plenni. 


Fio.  175. 
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Tranarerae  ftcctlon  through  left-tided  pleural  exudate. 


The  mechanical  conditions  after  atelectasi?;  of  the  affected  lung  are 
rather  eompliciited,  and  not  to  l>c  explained  by  ]>ressnre  of  the  exu- 
date alone.  (Ttoseubach.)  ^^anomet^ic  niciisurements  of  the  intra- 
thoracic pressure  in  pleurisy  with  effusion  have  shown  that  tiie  pressure 
of  the  exudate  is  by  no  means  the  equivalent  of  the  atmospheric 
pressure  within  the  lungs.  F<ir  this  reas<jn  collapse  of  the  lungs — 
that  is,  dis]»liieement  of  the  air  within  the  lungs — i-annot  be  due  s<ilely 
io  moderate  exndutes  to  the  comparatively  low  jiressure  of  the  eft'u- 
sion.  The  fidlowiuir  three  fact(jrs  should  be  t-iken  into  ctmsidenition 
with  physiological  resjiiration  :  1,  the  atu3t)Sp)ieric  pressure  acting  upm 
the  interior  of  the  lung  with  the  glottis  opeu  ;  2,  the  pressure  between 
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the  two  layers  of  pleura ;  and  3,  the  elastic  pressure  of  the  lung* 
tissue. 

The  atniuj;p!ierie  pressure  within  the  luugs  tend.*  to  distend  the 
latter.  The  elasticity  of  the  king  and  the  pressure  between  the  two 
pleune  tend  to  diminish  the  size  of  the  lungs.  Normally  there  is  no 
positive  pressure  uprm  the  plearse,  because  the  atmospheric  pressure 
is  supported  by  the  thoracic  wall,  and  the  lung  can  only  e<jllapse  to 
an  extent  allowetl  by  the  expiratory  diminution  in  size  of  the  ches^t 
cavity.  Where  there  is  fluid  l:)etweeu  the  pleune,  a  certaiu  amount 
of  pressure  is  brought  to  bear  ujKjn  the  lungs,  and  the  respiratory 
excursions  of  the  lungs  are  distinctly  interfered  ^dth,  because  the  dia- 
phragm is  pushed  downward  by  the  exutlate,  and  physiologic^al  inspi- 
ration cannot  Ije  accomplishetl.  On  the  other  handj  the  diaphragm 
cannot  follow  the  expiratory  contraction  of  the  lung,  so  that  expira- 
tion is  interfereil  with.  To  this  is  added  the  fact  tliat  the  pleura  is 
irritiited  by  s<irae  inflammation  which  leads  by  reflex  action  to  an 
expiratory  position  of  rest,  such  as  is  observed  even  in  dry  pleurisy. 
All  of  these  factors  prvKluce  insufficient  aeration,  aud  atclectiisis 
results,  which  is  therefore  explained  by  absorption  of  the  lung  with 
insufficient  replacement,  rather  than  by  pressure.  These  conditions 
are  present  chiefly  in  the  early  stages  of  atelectasis.  In  the  case 
depicted  in  Fig.  175  the  conditions  are  permanent.  The  fibrous 
pleura  is  stiff  and  firm,  the  chest-wall  and  diaphragm  are  fixed,  and 
the  bronchi  liave  long  since  become  ocH:*liided.  The  respiratory  factor^i 
no  longer  play  any  part,  aud  there  remains  only  a  foreign  bcxly  to  deal 
with  which  can   be  considcre<l  from  the  standpoint  of  pressure. 

The  third  factor  to  Ije  considered  is  the  displacement  and  pressure 
experienced  by  the  ueighb^iring  organs.  The  heart  is  completely  dis- 
places! to  the  right  side  and  is  pressed  closely  against  the  right  anterior 
chest-wall.  If  the  outline  of  the  right  lung  is  carefully  Ibllowed,  it 
will  be  seen  that  on  account  of  the  intlirect  pressure  of  the  heart  the 
middle  lobe  has  been  reduced  to  a  small,  narrow  strip  lying  between 
the  heart  and  chest-wall.  The  viscera  in  the  mediastinum  are  also 
influenced-  The  tiesophagus  is  pressed  against  the  right  mot  of  the 
lung  as  a  flat  slit,  and  the  descending  aorta,  which  should  lie  to  the 
left  of  the  vertebral  column,  is  on  the  right  side  of  the  heart.  It  is 
triangular  in  sbipe,  at  least  in  the  ciwlaver.  The  diaphragm  is  con- 
cave downward  seen  from  above,  and  the  spleen  aud  left  kidney  are 
depressed.  Fig,  176  shows  to  what  an  ejctent  the  br^  arteries  and 
veins  may  be  compressetl.  It  is  evident  that  the  aorta,  the  pulmonary 
vessels  of  the  lung,  and  the  superior  cava  are  directly  pressed  upon 
by  a  right-side<l  effusion  in  this  ca>te  and  occupy  a  space  much  smaller 
than  is  normal. 

It  is  evident  that  changes  of  this  s«M  have  a  marked  influence 
upon  respiration  and  circulation.  The  compressed  lung  serves  no 
function  whatever,  and  the  healthy  lung  is  obliged  to  perform  its 
work,  which  leads  to  marke*!  dyspnrea.  More  work  is  thrown  upon 
the  heart  o%ving  to  mechanical  interference  with  its  action  and  because 


ohMTvei  the  oninprei^eei]  portion  of  tbe  oesopbagtis.  T\w^  anatomical 
lymditioiM  explain  a  number  of  the  cUaical  signs*  With  marked  fffii- 
moa  then  are  c]\>ptKi^,  cyano^i«,  and  a  small  and  mpkl  ptd^.  The 
duMaaed  half  of  the  thorax  is  distended  and  shows  no  respiratorT  excur- 
Mon.  PeiTtwwion  shows  displacement  of  the  heart ;  there  is  dolness, 
ahuence  of  rc-jipiratory  sipm*,  or  vocal  fiemitna.  When  compression 
not  oomplHe,  tl)ere  may  be  bmnchial  respiration.  The  minor  poini 
of  theiK?  *ronditions  klonp  to  tbe  sphere  of  internal  metUcine,  Whei 
the  pfTiiMion  J{«  fre*«h  and  of  moderate  extent,  the  lung  is  separate 
unifonnly  from  the  chest-wall  if  there  are  no  old  adhesions?  in  the' 
eKiidnid,  V\{^.  17'^»  hhows  this  condition  on  the  left  side.  The  oondi- 
prenent  mnv  }>e  Vf-ry  complicatcfl  when  there  is  an  effusion 
liinj^  IM  (irmly  atta<fie<l  to  the  thoracic  wall. 
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The  preparation  shown  in  Fig.  177  was  taken  from  a  phthii^ical 
patient  wha  suffeivd  from  right-sided  pytithurax,  and  who  had  been 
repeatedly  operate*!  upon  for  this  condition*  The  re?ults  were  reJatively 
favorable.  After  recovery  he  had  been  diseliai^xi  and  followed  \m 
busine^  as  pedler  for  about  two  years,  and  then  presented  himself  at 
the  hospitid  with  i\n  eflTusion  on  the  left  side.  The  numerous  adliesions 
prevt-nteil  the  formation  of  one  large  cavity  but  aided  to  form  several 
smaller  ones.  Three  of  these  are  seen  in  the  illustmtion.  Explor- 
atory puncture  ec»mplicated  the  clinical  picture,  because  one  cavity 
contained  serous  fluid  and  the  others  a  purulent  efiiisioo.  It  is  quite 
evident  that  cases  of  this  sort  may  offer  diHiculty,  not  only  as  regards 
the  diagnosis,  but  also  with  reference  to  treatment.  Finally  there 
remain  to  be  mentioned  the  symptoms  that  appear  after  an  iuHamniii- 
tory  effusioD  has  existed  for  a  long  time,  but  has  finally  disappeared. 

Fig.  177 


^.w^^^ii^S--^--^ 


■?: 


FlenrtUc  adbeii' 


serer»I  caritie*. 


The  older  an  effusion,  the  greater  the  inflammator}^  thickening  and 
subsequent  fibrous  crmtraction  of  the  pleura.  After  the  exudate  has 
become  absorbed,  a  firm  fibrous  mass  persists  in  the  pleura  whi<.h 
pulls  the  thoracic  walls  together  by  its  contraction  and  diminishes  the 
circumference.  In  the  patient  deplete*!  in  Fig.  177  the  old  empyema 
of  the  right  side  did  not  disapj^car  spmtaneously ;  the  right  side  of 
the  chest  presents  the  condition  ju^t  considere*!.  There  is  tliickening 
of  the  pleura,  the  lung  is  diniinishcxl  in  size,  and  the  chest  is  con- 
tracted. In  these  cases  the  thoracic  cavity  becomes  diminished  so  that 
the  rilw  close  down  ujion  Ctich  other  and  sink  in.  The  vertebral 
c*»lumn  becomes  bent,  due  to  the  contraction  of  one  entire  side  of  the 
chest  with  the  concavity  towanl  the  diseased  side.  This  conditioD 
produces,  of  course,  interference  with  respiration. 
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Varieties  of   Pathological  Exudates. 

A  division  of  effusions  into  tin-  plouni,  acc^fnlinjn;  to  tbe  nature 
of  the  contents,  into  inflanimatory  oifnsions,  hytlrothorax,  Liemothonix, 
tuul  I'hylitthrtnix,  is  quite  .<uHirient  for  nil  praetfcid  puqMJscjs. 

Tht!  pat]iolo|rifnl  causey  of  pleurisy  with  i-tlusion  are  numerous.  It 
may  }w  a  primary  wnulititm  or  secondary"  to  wime  general  infectifin  of 
the  biidy,  as  in  a  considoraltle  nnniber  of  the  eases  ;  or  it  may  lie  due 
to  itifecte<l  material  from  some  neijj^hliori ng  organs,  partieularly  the 
lung.  Tliere  is  Jiu  iufeeti^^ms  disease  of  the  lung  that  might  not  be 
as5<M3iatiHl  with  pleurisy.  Again,  there  are  tumors  of  the  lungs,  in- 
flammations of  the  nietliastinum,  eareinoraa  of  the  (psophagns,  tnber- 
culosis,  pneumonia,  influenza  ptieunionia,  heniorrhngie  infjiret^  cjineer 
of  tfie  hing,  abseess,  gangrene,  and  diseases  of  the  lirouehial  gland. 
Sometimes  the  pleum  is  infected  from  the  abdominal  envity,  as  may  be 
the  case  in  subphrenic  abscesses,  suppuration  following  |>erlbmtlon  of 
the  stomach,  abscesses  of  the  liver,  cholangitis,  appendicitis,  etc.  The 
kinil  of  pleurisy  may  \'ary  cfmsiderabiy  also.  Tliere  may  be  dry 
{jlcm^sy,  pleurisy  with  eflfusion,  and  adhesive  pleurisy.  The  elini«d 
signifiwiuee  of  pleurisy  with  effusion  varies  aeconling  to  whether  the 
eifusion  is  serous  or  ]jurulent.  Even  the  baeteriok)gical  etiology,  which 
would  seem  to  be  more  ac<:'urdte,  is  nr>t  suflicient  in  all  cases,  liecause 
many  of  the  pleurisies  are  not  of  ljaeteri*>logic4d  origin  ;  and,  on  the 
other  hand,  our  knowledge  is  so  incomplete  that  this  method  of  di.s- 
tinguishing  pleurisies  ciinnot  be  employed.  The  variety  of  bacteria  that 
may  l)€  foiuid  is  extremely  great.  Pleurisies  may  develop  in  the  course 
of  any  infectious  disease,  although  tiie  Huid  may  not  present  spwific 
chamcteristics.  The  infectious  diseases  [>repare  the  tissues  just  as  in 
the  cjise  of  heart  disease,  kidney  or  liver  conditions.  Nevertheless 
several  distinct  varieties  can  be  distiugui.slied,  cause<l  by  tubercle  liacilH, 
pneuniococei,  staphylnooeci,  or  stiTptocoeci,  with  or  without  ssaprophy- 
tic  elements.  The  presence  of  these  bacteria  is  of  great  importance 
as  far  as  the  coui*se  of  the  diseiise  is  concerned,  and  also  in  r(*gard  to 
the  prognosis.  The  treatment  will  be  greatly  influence  by  the  kind 
of  bacterium  present. 

Serothorax  (Pleuritis  Exudativa  Serosa).— Most  purulent  effu- 
sions in  the  cliest  have  probalily  passed  thnnigh  a  serous  stage — h  <•., 
the  origin  was  ]>rimarily  serous.  They  then  show  a  comparatively 
large  number  of  white  bhjod-cells  which  causes  the  fluid  to  be  more  or 
less  cloudy.  Bacteriological  examination  shows  micro-organisms,  such 
as  pueumoeocci,  streptococci,  etc.  Purely  serous  effusions  consist  of  a 
sterile  light-yellow  or  clear  fluid.  Then?  is  usually  considerable 
albumin.  Only  few  cellular  elements  can  be  fount],  if  any,  ami  tliere 
are  no  micro-organisms.  A  purely  serous  effusion  has  little  tendency 
to  become  purulent. 

Etiology. — The  etiology  is  usually  difficult  to  determine.  The 
mtxlern  view  claims  that  as  a  rule  there  is  tuberculous  di.sease,  either 
of  the  pleura   itself  or  of  the  lung,  which  has  given  rise  t-o  secondary 
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efftision,  although  with  a  primary'  seroiL-i  eflfusion  containing  no  micro- 
oi^inif^ms  one  should  always  examine  vun^  carefully  for  tnbereulosis. 
Tljere  are  cases  in  which  the  primar}'  cause  miLst  W  sought  elsewhere. 
E.  (irawitz  maintaiDs  that  inhalation  of  carbon  and  dust  j>articles 
prmluce^  sufficient  irritation  to  cause  pleiiri.sy.  These  cases  might  he 
ci>nsidere<l  tnie  primary  pleurisy— i.  t,y  a  disease  developing  witliont 
inx'olvement  of  neighboring  organs  or  without  any  constitutional  c<ju- 
ditions.  **  Catching  cold"  is  of  certain  importance  withtiut  doubts 
Perhaps  a  pleura  that  ortlinarily  lias  sufficient  jxtwer  of  resistance 
becomes  susceptible  to  secondary  influences  on  acct>uut  of  the  disturb- 
ances in  the  circulation  pnxluee<l  by  the  **  cokL"  Un  the  other  hand, 
it  may  be  tliat  the  |ileura  is  already  diseased,  and  that  the  cold  is  suf- 
ficient cause-  A  certain  number  of  siv-called  idiojxithic  pleurisies  de- 
velop in  the  course  of  joint-rheumatism,  Fiedler's  investigatifms  seem 
to  show  that  the  disturbing  elements  supposed  to  cause  acute  articular 
rheumatism  may  attack  the  pleuni  without  involving  the  joint*. 

STinptoizis. — The  sympti>nis  of  serous  pleunsy  are  usually  mild. 
There  are  signs  uf  inHammatiou^ — hicalized  ^wiin,  reflex  disturbances 
of  breathing,  moderate  fever,  and  slight  constitutional  signs — imd 
symptoms  due  to  intrathoracic  pressure.  The  i^ses  terminate  favor- 
ably as  a  nde,  but  the  final  result  depends,  of  course,  on  the  severity 
of  tile  individuiil  case. 

Treatment. — The  treatment  belong?  to  the  realm  of  internal  medi- 
cine :  rest  in  bed,  p4>ultices»  antl  salicylic  acid  in  the  rheumatic  types. 

The  eflTusion  may  l>e  removed  in  |>art  or  completely  by  aspiration. 
The  indications  for  aspirating  are  as  follow^s  :  1.  When  the  eftusion 
is  so  large  that  it  interferes  with  breathing  and  the  heart  action — 
i.e.,  when  marketl  cyanosis,  dyspn*ea,  and  rapifl  pulse  are  present.  It 
mast  not  be  forgotten  that  any  extensive  effusion,  reaching  jxrha^is  to 
the  collar  Iwjne,  may  cause  sudden  de:ith  from  heart  failure  or  by  com- 
pressing the  large  vessels  even  when  there  have  l)een  no  previous  signs 
of  prL^>sure.  In  any  ciise  in  which  the  effusion  is  abundant  it  is 
im|>erative  to  remove  a  certain  prvrtion.  2.  When  the  above  indica- 
tion is  not  present,  the  question  will  arise  whether  it  is  possible  to 
influence  favorably  the  disease  or  cure  the  condition  by  aspiration. 
Small  effusions  have  so  favorable  a  prognosis,  even  as  far  as  luiiction 
is  ooncerued,  that  it  will  seldom  \ye  necess;iry  to  intertere.  When  the 
level  of  the  fluid  reaches  to  ab<iut  the  middle  of  the  scapulat  aspira- 
tion may  be  of  value.  One  should*  of  cours<%  consider  the  nature  of 
the  disease  and  the  condition  of  the  effusion.  As  soon  as  fever  has 
disapi^eared,  which  indicates  that  the  primary  disease  has  l>eeome  more 
or  less  inactive,  the  effusion  will  iL^ually  become  absorbed  with  the  aid 
of  diuretics.  When  this  <hies  not  take  place  a  permanent  cure  may  be 
obtaine<l  by  aspimtion.  In  cas«»s  in  which  fever  persists  for  weeks, 
and  the  effusion  does  not  l)ecome  absorbed,  but  shows  a  tendency  to 
increase,  aspiration  may  be  of  value,  because  it  removes  an  irritating 
foreign  body  containing  fever-producing  elements,  and  favors  absorp- 
tion and  convalescence.     The  removal  of  the  pressure  of  the  exudate 
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is  of  valtje  in  this  eoiine<'{i(>ii.  Sornetimej!!  tliis  measure  is  of  nt)  avail, 
bcciiusc  :i8pinition  may  tx'  sim[»Iy  a  palliative  oieasiiR'  whifh  diK^s  not 
attar k  tlie  t^iiise  ami  thn^  not  prevx-iu  n-acrnrn illation  oi'  the  fluid. 
I' udtT  ctTtaiii  t*rmtlition.s  ajsjtinition  may  be  rcjieatt^tl  atler  a  certuiD 
lapse  oi"  time,  p'rhaps  with  more  liivorable  rt^ults.  In  any  aise  no 
tlaiiinji:e  is  tjooe.  The  possiltility  of  drrivin^  no  ln^nefit  should  not 
h'ail  one  to  de.-ist  from  aspiralimi,  inn  I  it  sin  add  nol  be  forj^otlen  tliat 
it  is  the  siirgetars  task  not  only  to  lira],  but  also  to  hwil  quickly.  In 
pleurisy  especially,  the  rapidity  witli  whieh  reeovery  takes  plaee  may 
be  of  im}M>rtanee,  beeanse  the  dantrer  of  having  eonditions  develop 
se(*ondary  to  luo^-t'ontiniutl  prtjcess  is  reniovt^l.  The  Inn^tra  pleurisy 
exists,  the  less  the  chanee  ot*  eou)]jlete  reeovtry  and  the  tlneker  and 
more  dense  the  fibrous  dejM»sit  remaining  after  reeover}-.  Secondary 
conititions  are  more  likely  tr»  develop,  sueli  as  hroneliieetasis  and  tul^er- 
eulosis  of  tlie  hin^,  when  the  pleurisy  is  allowetl  to  eoutinue.  When 
the  pressure  has  persisted  tiHi  long,  the  fuuetiou  of  the  lung  may  be 
jKTuianently  destri  lyed. 

In  ver\"  refract* try  eases,  in  which  the  elfnsion  cannot  be  made  to 
lessen  by  any  means,  anil  rejieatedly  aeenmuktes,  a  radical  o|XTation 
has  been  reeommeridetl  aiifl  perfurme<l  with  sueec-ss.  (Rosetibach.) 
(Iliiser  made  sneeessfid  use  of  hydraulic  dniinuge.  Kmuse  was 
obliged  to  j>eri"orm  Sehede's  thoraeoplastie  in  a  wise  of  rheumatic 
serous  j)leuri&y  that  persisti'd  for  years. 

8*'rtjus  effusi(>ns  are  of  esjiecial  interest  when  iinKluced  by  pneu- 
mococci  or  iJtlicr  pus  organisms.  As  has  bwn  mt  iitionetl,  the  dilfer- 
eiiee  lictween  puivly  senms  jtleurisy  and  pyothonix  is  simjily  a  matter 
of  degrc'-e.  Sometimes  it  will  be  found  that  oidy  the  npjK?r  layers  i»f 
the  effusion  are  serous,  and  that  the  h»wer  consist  of  pure  pus.  In 
wises  of  this  sort  one  shtjuhi  always  Ix'  prepareil  for  severe  syrn[»toms. 
As  long  as  these  signs  do  not  apiiear,  the  stnne  rules  apply  as  ia 
sterile  effusions,  because  at  times  this  form  of  etfusion  disa]>j>ear8 
spoutatieously. 

Pyothorax;  Empyema. — When  a  pleural  effusion  lias  become 
purulent,  it  is  spoken  of  us  an  empyema.  The  4'ondition  has  been 
prodneefl  by  invasion  of  the  pleura  by  pus-priKliieing  organisms. 
Empyema  does  not  present  its  charaeteristie  signs  at  first,  but  develops 
ill  all  probability  from  a  serr>us  effusion.  There  are  all  sorts  of  inter- 
vening stages  between  purely  serous  and  [Mirnlent  effusions.  As  a  rule 
when  supimration  hns  taken  place  the  eharaeteristics  of  the  eflbsion 
ai^e  so  marked  that  there  can  Im-  no  doubt  as  to  its  nature. 

The  patholngieal  and  bacteriological  rauses  of  empyema  vary.  It 
makes  considerable  tlifference  whether  strt^ptoe<H'ci  or  tulxTcle  bacilli 
are  responsilile  fur  the  condition.  Primary  empyema  projter  occurs 
only  when  the  (ileuni  has  been  injured  from  without  and  is  directly 
iufeeted  through  the  wound.  Ia  all  other  eases,  even  in  those  in 
which  there  is  no  evidence  of  disease  in  the  neighboring  organs  or  of 
constitutifinal  disease^  one  must  assume  that  the  ]ilcura  has  bet»n 
secondarily  involved  by  some  virus  circulating  in  the  blocnj  or  in  the 
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lymphatics.  In  a  certain  number  of  cases  the  autopsy  will  .sliow 
primary  fixri  that  were  not  deteftetl  rliiriiiir  life.  Genenilly  empyema 
is  secondary  to  siDme  rlisea?H.*  of  the  nfi^hlKtriog;  organs,  usually  of  the 
lung.  In  spite  of  the  jrreat  variety  of  >ympt4>m>,  there  are  certain 
fuoJameutal  c«inditi<>ns  c*«ionecteil  with  empyema,  no  matter  what  the 
origin,  which  will  lie  e<msi<k're<l  Krst  nf  all.  The  ilistinetive  signs  of 
the  varieties  o{  empyema  will  be  i^iveu  later. 

Symptoms. — The  symptoms  of  empwina  are  those  due  to  the 
nuHitanii-iil  t*tftvts  nf  the  effusion  alrejitly  f<»nsiileretl^  and  those  ass^^ici- 
ated  with  an  abscess.  Of  tlie  latter  may  Ix*  meutitmed  fever,  which 
may  l>e  hijjh  and  assix-iateil  with  chills.  Fever  due  to  suppuration 
anil  absi»q>tion  of  loxie  material  miinifesLs  itself  in  rapid  dwiX'a.'^  in 
weiibflit  and  cachexia  M'hicfi  is  fatal  within  a  enmjjaratively  short  time 
if  aitl  is  not  given.     .S>melim*^  metastatic  absix^^'^s  form. 

Empyema  may  heal,  in  two  ways  as  the  result  of  nature's  efforts. 
Tlie  pus  may  l)e<7ome  ins|>i'ss:itetl  and  absorbed.  In  place  of  the  pus 
will  l>e  found  a  hard,  friabli',  antl  piirtially  adeified  mass.  This  termi- 
nation is  lint  favnrable,  bi*cause  the  scar  formation  is  great,  and  there 
is  no  certainty  that  the  suppurating  pn»cess  will  not  be  lighted  up 
agidu.  The  other  alternative  Ls  to  have  the  [>us  break  externally, 
when  the  pulmonary  pleura  may  Lte  nipturc<i  and  bronchi  may  l>e 
l)erfonited.  The  pus  wdl  dim  l)e  exinvtorated  with  violent  attacks 
i»f  c^Highing.  This  ciindilion  is  not  so  unfavondjle  as  might  be  suj*- 
posed,  but  it  is  evident  that  the  pus  cannot  be  ctimpletely  removeil  in 
this  wdYf  lunl  tliat  it  is  not  desirable  to  have  purtdcnt  material  |mss 
through  the  Itnigs.  The  4"ondiuons  are  relatively  much  more  favor- 
able when  the  empyema  |X'riurates  ihe  i-ostiil  pleuiti  and  finds  its 
way  out  wan!  lhn>ugh  tlie  chest- wall.  This  is  so-called  empyema 
necessitatis. 

Prognosis. — Generally  recovery  by  natural  means  does  not  take 
plac*e  and  the  jKitient  succuml>s  to  Iong-<*oi]dniicMi  suppuration.  Even 
when  relief  dtjcs  foUow  nature's  efforts,  this  may  Ik'  so  tardy  that 
interference  is  indicated  even  in  cases  in  which  the  pus  ha-s  niptured 
into  the  br»inchi.  It  is  evident  that  the  surgeon  should  never  await 
-uch  an  event,  but  should  always  remove  the  pus  as  soon  as  he  is  sure 
that  it  Is  present.  The  remarks  alrwidy  madf  relative  to  the  effect 
of  pleural  effusions  in  general  apply,  of  ci>ursi',  in  a  much  more 
marki^i  degree  to  empyema.  The  longer  this  persists,  the  more  the 
function  of  the  lung  is  endangered,  be<iui.se  its  power  of  expanfliug 
is  lost. 

Treatment. — The  fundnmental  nde  in  the  treatment  of  em|n'ema  is 
to  renK»ve  tlic  pus  as  I'urly  and  as  thoroughly  as  possible,  and  to  secure 
adecjUHte  drainage  as  long  as  the  secretions  persist.  The  results  are 
most  favorable.  The  fever  diminishes  almost  immediately,  and  in  a 
few  days  the  patient's  general  condition  improves. 

The  met h* id  in  general  use  ciuisists  in  thorac*otomy  with  {lartial 
resection  of  one  rib.  This  pnx^ure  secures  complete  removal  of  the 
pus  and  gives  the  best  drainage.     The  conditions  are  favorable  for 
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restoration  of  the  lung's  function  j)rovideil  it  is  still  capable  of  action. 
As  11  result  of  ()()ening  the  pleural  cavity  acute  pneumothorax  develo|is, 
whi(;h  }>ei*sists  for  some  time?.  This  is,  however,  of  minor  significaD<H>, 
lx»cause  the  imme<liate  eif'eet  of  the  entninee  of  air  into  the  pleunil 
cavity  is  eomjKiratively  slight.  The  intlameil  pleura  does  not  rejiot  .so 
quiekly  to  the  irritation  of  tliis  foreign  Iwxly  as  does  a  healthy  j>leura, 
and  tlie  system  has  already  adaptwl  itself  to  a  diminution  in  the 
breathing  surface. 

The  meth(Kl  of  expansion  after  operative  pneumothorax  is  as  follows : 
It  has  already  l)een  emphasiztnl  that  the  power  of  expansion  of  the 
lung  suifers  more  the  denstT  and  more  n'sisting  the  pleura.  A  second 
factor,  which,  according  to  Rosenbach,  diminishes  the  power  of  expan- 
sion is  obliteration  of  the  ]>ulmonar\'  tonus,  due  to  ])rolouged  ci»ni- 
pression  and  inflaunnatory  irritation.  There  is  a  relation,  regulatetl  bv 
the  vagus  nerve,  between  the  tonus  of  the  lung  and  the  expiratory-  and 
iuspiiiitory  movement  of  the  chest.  The  lung  contracts  during  ex- 
piration and  exi>ands  during  inspirati(Mi.  In  empyema  the  lung-tissue 
is  subjectwl  to  the  influence  of  a  foreign  intmpleural  body  and  is  in  a 
state  of  maximal  tonic  contraction.  The  jK)wer  of  expansion  depends 
on  removal  of  this  abnormal  con<lition  and  restoration  of  the  normal 
tonus.  Loss  of  lung  tonus,  acct»rding  to  RosenlKich,  is  the  reason  win- 
in  old  ser(^us  effusicms  the  huig  does  not  ex]>and  during  forced  aspira- 
tion. Providwl  that  the  lung  is  still  ca|)able  of  ex])anding,  the  c<»n- 
ditions  after  opening  the  pleura  will  be  as  follows  :  If  any  lung-tissue 
remains  ai])able  of  function,  this  will  (^)llapse  similarly  to  the  condition 
found  at  autopsy.  In  expiration,  and  cs|)ecially  during  attacks  of 
coughing,  there  will  be  an  increase  in  pressun*  in  the  interior  of  the 
communicating  lung  cavity.  This  tends  to  distend  the  collapsed  hing, 
which  will  retain  the  air  containiKl,  btx*iuise  of  the  persistence  of  the 
increased  pressure  during  expiration,  that  distended  the  lung  at  first. 
During  inspiration  it  would  prevent  collapse  of  the  lung,  l)ecau.se  it 
acts  in  unison  with  the  genend  tendency  of  the  lung  tonus.  AVhen 
the  pulmonary  pleuni  touches  the  cosUd  i>leura  in  any  place,  it  will 
bcvome  adherent  and  tin;  lung  will  become  fixcnl  in  its  expanded  ptxsi- 
tion.  In  favorable  cases  of  emj)vema  oj)erat(Hl  upon  early,  the  lung 
will  exjxmd  within  a  very  lew  <lays.  Schwle  saw  a  healthy  lung 
expand  completely  within  twenty-four  hours  after  resection  of  the 
ch<'st-wall  f()r  a  malignant  tumor.  One  should  never  forget  that  the 
power  of  expansion  is  modified,  and  should  endeavor  to  a^^sist  exjwm- 
sion  hy  any  artificial  means  possible.  This  subject  will  be  considered 
later. 

Another  method  of  o|xTating  u}>on  empyema  is  by  simple  thora- 
<'otomy,  which  consists  in  making  an  incision  in  the  intercostal  sj-kkv 
without  resection  of  the  rib.  This  methcKl  is  fretpiently  use<l,  and  is 
ipiitc  >urticicnt  in  many  eases.  It  may  hap]wn,  however,  that  the 
opeiiinir  l)cc(»mcs  closed  because  the  ribs  a]>proximate  each  other,  which 
interferes  with  dniinaire  and  may  make  subsequent  resection  of  the 
rib  nece>sarv.     This  ojK'ration    may  be  done  with  ethyl  chloride  or 
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Schleicli's  mixture,  which  i.s  an  aciv-aiitago  in  «if*e?  in  which  the  <ianger 
of*  fi^'Hcnil  muesthesin  is  great.  If,  however,  a  jreneral  aiiie>thetic  ij* 
useil  aiul  n^sivtitni  of  a  rib  h  not  c«»untenndicr;ite<i,  the  authfir  e^uisidere 
that  this  is  niiieh  niure  ailvLsuble,  ea^pecially  as  it  is  not  a--vS4)eiated  \Wtb 
mifuvoral)le  atter-eHtvts. 

It  is  evident  that  simple  emptying  of  the  pus  uf  an  abstfss  d««es 
not  insure  a  eure,  [ir«»videil  that  drainajj^  is  suhse<piently  iusufticieuL 
This  is  the  rtason  why  the  piiiieiure  niethtxl  made  use  of  in  sePotis 
etfustittis  d«*es  not  apply  to  piiniknt  etiusi«»ns.  The  i>nly  puneture 
meihml  which  p(»?i**e%ses  vaUie  Is  the  hydraulic  drainage  of  Bfdau. 
A  i>erniaTient  outflow  to  the  pus  is  fnmishe*)  atid  negative  jiressiire 
pfmlueed  in  the  chest.  The  advantages  claitueil  tor  this  meth<j<l  are 
that  the  opera tion  may  be  done  cosily  and  without  anaesthesia  and 
thrimgh  a  ver>-  small  wotiod,  and  that  artificial  pneunmthorax  is 
avtiideiL  Oil  the  eoutnm%  a  negative  preA-^ure  h  pr»Kiuceil  in  the 
pleorwl  cavity  by  suetroo  U]xyn  the  fluid,  which  thus  tavors  exjmnsion 
of  the  hing.  The  idea  upiii  w^hich  this  methtMl  is  ba.se<i  is  perieetly 
rational,  and  the  results  have  been  quite  favorable  in  eertaiu  ca^e^ 
The  great  disadvantage  is  the  uncertainty  of  its  etfeetiveness.  In  some 
cases  the  |m\ver  n{  expansion  of  the  Umg  is  so  Iteitsi'ued  that  it  is  iu»t 
possible  to  remove  all  the  pu%  bt*«:rause  it  drains  off  only  in  <piantities 
corresponding  to  the  spai-e  which  win  be  filletl  by  the  eXfKioding  hing- 
tissue.  Besides,  the  drainage-tube  may  l>ecomc  |>lugge<i  with  cimguia 
of  fibrin,  which  interferes  materially  with  the  success  of  the  «»[)eration. 
In  cases  of  this  si»rt  resection  of  the  rib  iM^ctmies  neceAsark',  and  it  is 
evident  that  on  account  of  the  delay  patients  are  at  a  disadvantage  as 
far  a.s  complete  recovery  is  concerned. 

When  the  lung  h  capable  of  full  expant^ion,  the  result  i^  very 
favorable  after  resection,  es|>ecially  as  hydrauliir  drainage  wiili  all  its 
advantages  can  tx?  made  use  of,  as  will  be  seen  later.  Other  things 
being  e«|ual,  the  author  considers  that  thoracotomy  with  resection  of  a 
rib  Ls  the  normal  method  i>f  procedurcj  and  recommends  Butau*^ 
meth<.Ml  of  dniiuage  only  iu  cases  in  which  it  is  not  permissible  to 
une  a  general  aiiiey^thetic.  On  acc*>unt  of  the  great  weakness  of  the 
l^atient,  the  first  endeavor  will  be  to  rem*»ve  the  immediate  danger 
to  life.  With  bilateral  empyema  hydraulic  <Irainage  should  l»e  tried, 
liecaiise  it  is  extremely  dangeirous  to  allow  bilateral  pneumothorax  to 
ilevelop. 

Varieties  of  Brnpyema.. — Metapxei-moxic  Empyema.— Almos^t 
every  casie  of  crr>u|>ous  pneumonia  develo|.>s  some  se«x>udary  infection 
of  the  pleura  with  pneumococci  pi\>vided  the  pneumonia  is  not  central* 
As  a  rule  this  pleuritis  disappears  with  the  prijcess  in  the  lung,  and 
tiften  does  not  amount  to  anything  more  than  a  fibrinous  or  serotibri- 
nous  dep>sit.  In  rare  cau^e^  the  condition  in  the  pleura  may  go  cm  to 
suppuration  during  the  pnetmionb  ;  but  a.s  a  nde  evidences  of  .suppu- 
ration do  not  appear  for  several  <lay»  af\er  the  cri.«is.  Sometimes 
pneuraooitccic  empyema  develops  without  preliminary'  inflammation 
of  the  lungj  simply  in  the  course  of  pnennjociK^ic  sejisis.     These  bae- 
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\(}Tm  may  bo  fouinl  in   jmre  riiltnix's  in  tlit'  [ms.     At  times,  however, 
Btapliyl<»r(X'in  tiixl  stripttjfiHjfi  ivw  \\y\>vi\%. 

A  laro:e  ptTccRt^i^t'  of  (^ni|jyeoias  in  i'hil4hvn  are  of  [ineiiraococcic? 
oriirin.  The  t-unditioii  in  rhildri'ii  dix'.s  not  ditltT  iiKiterially  from  tbat 
in  adtilts.  Tlu*  si^trs  nf  sninHimtiMn  are  i's]}tt'iiilly  markod,as  is  ii>;«al 
with  iiiteetiniis  in  chilthxTi,  whirfi  is  no  reasnti  f«*r  interprfiting  the 
Kynijitonis  diflVrt'Dtly  than  in  atlults. 

Prof/nosin, — Pneim]o<!ocf*ie  empyema  pniv  and  simple  \\ns  a  favor- 
ablt'  pn itrtiosis,  which  is  oxphiinwl  by  the  eon>parativoly  sliglu  viRiWnce 
and  .^li;iht  rt'sistaiK-e  of  tiii>  baficrinm.  Spontaneous  recover}"  has 
been  reported  with  small  effnsions.  Tlie  anlhor  followed  a  rase  of 
bilateral  empycnia  on  one  side  of  whirh  n  mdiciit  operation  had  born 
done.  As  8f)on  its  the  corresponding  hni|r  had  Ikth  restored  to  funetiori 
it  was  planned  to  attaek  the  snjall  empyenta  of  the  other  side.  This 
had,  howev<'r,  disapjiearcHl  entirely.  As  ii  ride  one  should  not  wait  for 
sponlmieiius  rwovery  In-eaiise  Hn  the  vast  innj"»rity  of  ejises  this  will  do 
daniagt'.  When  there  is  any  reason  for  waitings  cme  shtmlJ  always 
determine  aeeurately  whetlier  the  ett'nsion  increase.^,  and  the  general 
condition  of  tlie  |>atient  should  be  earefully  watehed. 

Tr*(tfntri}f,-^'rhv  autlior  knows  no  reason  for  nnxlitying  the  treat- 
ment in  children,  and  always  resects  a  rib.  On  account  t»f  the  eliusticity 
of  the  chest->vall  in  children  recovery  takes  ]>laee  nnich  more  quickly 
than  in  adults.  In  ininn^rons  ciises  of  empyema  in  children  in  wdiich 
the  authtir  has  reseehil  ribs  he  has  had  uo  fatal  results.  In  several 
cases  in  which  suction  drainage  was  used  lie  was  oldiged  to  resei't  ribs 
Bubscipiently  l»tH'4iU8e  the  first  metbtHl  was  inadequate. 

STAPiiYiXK'Oti'ir  AND  STREi^foexKcic  EMPYEMA.— Tlus  condi- 
tion is  |jrimary  in  the  projier  sense  of  the  woixl  when  the  nr^anisms 
are  brought  in  direct  contact  with  th<'  [detini  thntugh  some  jK'uetmting 
wound  of  tlie  chest-wall.  Empyema  itf  this  sort  is  termed  idio|withic 
when  the  bact-eria  in  question  that  are  present  in  the  ciivulation  prt>- 
duce  lijcal  ef!ects  iu  the  pleura  witliont  causing  disturbance  in  other 
organs.  This  proc(*ss  corresponds  to  <tste4miyelitis.  The  |ilt'iini 
is  csjjceially  apt  to  become  inleeted  by  stapliyloctx^ci  and  strepttF- 
oocei  in  a  number  of  infectious  diseases.  In  some  cases  a  ]>rimary 
focus  will  lie  founti  on  autopsy  that  had  escai>ed  clinical  observation. 
Empyemas  of  tins  sort  fVi-qncutly  owe  their  tirigin  t<*  septic  prrn'ossos 
iu  the  lung  or  in  neighb<tring  visceni  (subphrenic  abscess).  Strepto- 
cowicand  staphyloci>ccii^  empyema  are  ver)*  toxic  and  should  Ix'  o[»eratecl 
upon  as  soou  as  possible. 

PuTRir>  Empyema.- — This  condition  develops  when  a  siTothorax 
or  py<jthorax  becomes  secondarily  infected  by  ]>utrefactive  itrganisnis, 
usually  **n  aceoiint  of  direct  eomnuiiueatitin  with  some  luighbttring 
fiMUis  (gjingrene  of  the  lung,  linmchtectasis,  perfitrating  carcinoma  of 
the  fcsophagus,  carciutmia  of  the  stomach  or  intestines,  etc.).  Not 
infre«|UfMitly  no  communication  can  be  made  out.  An  cmpyenui  tbat 
Las  been  operated  u|xin  may  bcnKme  iufeetcxi  and  the  secretion  undergo 
putrefactive  ehuuges  if  care  is  n<»t  exercised  in  the  treatmeut. 
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The  offensive  diswiloretl  exudate  ciintaiiLs  a  great  variety  of  putptv 
factive  organLiois.  In  nire  cuk-s  in  which  no  bacteria  t-aii  be  found,  it 
L«  assumed  i\ml  the  mior  is;  imparted  to  the  exudate  in  tlie  same  way  as 
in  the  case  of  intra-ulMlominal  abscesses  in  wliich  the  iute^ine  is  intacL 
Putrid  empveraa  is  f<>Huwed  bv  extreme  profttration  within  a  short  time 
un  act-Hiint  of  t!)e  absitrption  of  tlecomjx»iug  material,  and  the  pn>guo!?is 
iS|  gi'uerally  s[jeaking^,  unfavoralile. 

TrBERCiJiiOUs  Empyema.— This  e^mdition  varies  from  other  forms 
of  empyema,  and  must  be  spei'ijilly  <x>n^idere<L  TuWrcnlosis  of  the 
pleura  mauife»tj^  it-ielf  in  a  variety  of  ways.  As  already  mentioneil,  a 
iar^^  percentage  of  serfJUj*  pleurisies  are  priMluee'l  by  tuLwrcuKKsi^,  so 
that  the  pre?<'nw  of  a  pleurii^y  is  always  sa-^picious  of  some  latent 
tulK-rculosis.  In  individual  cases  the  effusion  may  be  prtxliieed  by  the 
irritation  of  some  focus  situated  near  the  iMTipher)*  of  the  lung.  A» 
a  rule,  however,  there  will  be  straight  tul»erculosL«  of  the  pleura,  usually 
near  the  apex  of  the  lung.  Autopsies  frequently  show  atlhoions 
bet^veen  the  pleura?  in  tliis  region  which  are  evidence  of  ohl  tul>ercu- 
losis  of  these  membranes.  Sometimes  cheesy  masses  are  found  between 
the  adherent  membranes. 

TulKTcnlosis  of  the  pleura  develops  in  the  course  of  disease  of 
some  neighb^jriug  organs  (lungs,  vertebral  column,  ribs)  or  is  part  of  a 
general  miliary  tuberculosis,  and  is  priman'  in  only  a  few  cases.  In 
the  latter  instance  the  pleura  is  covered  with  tubercles  and  a  fibrinous 
pseudomembrane  develops  which  may  be  detachtnl  .ilong  with  the 
tubercles.  This  i»seudi»membrane  always  shows  abundant  new-formed 
blootlvessels  in  the  immediate  vicinity  of  the  tubercles  and  hemor- 
rhages are  almost  ah^iiys  present.  For  this  reason  the  eflfiision  is 
usually  hemorrhagic. 

Although  hemorrhagic  effusions  into  the  pleura  have  been  observed 
in  other  diseases  (dyscrasia,  hemorrhagic  diathesis,  alcoholism),  this 
ct>nditiou  is  usually  indicative  of  tulierculosis  or  malignant  disease.  A 
serosanguinous  effusion  must  not  be  confounded,  of  course,  with  a 
hemorrhage  into  the  pleural  cavity.  Tubercle  bacilli  are  not  easy  to  find 
in  the  serous  or  homonrhagic  fluid,  and  bjicteriologicjil  proof  is  best 
found  by  animal  ex|ieriments.  It  may  even  be  impassible  to  obtain  this 
evidence.  The  tul>ercle  l>acilH  may  sometimes  be  found  in  the  pundent 
effusion  which  develops  in  the  course  of  tuberculosis.  This  pundent 
Cfjndition  apjii^rs  us  a  nde  when  an  abscess  of  the  lung  has  niptured, 
and  is  associated  not  iufnx[uently  with  pneumothorax.  AMien  the  pas 
is  examined  with  the  ordinary  methods  it  will  be  found  sterile.  In 
other  cases  th<»re  is  a  mix«l  infection,  similar  to  that  which  tjikes  place 
in  the  tuberculous  foci  of  bones.  Finally,  the  surgeon  may  have  1 1 
deal  \nth  an  ordinary  empyema  that  develops  in  a  tuberculous  indi- 
vi<lnal.  In  these  cases  the  tuberculosis  b  only  a  predisjK>sing  cause  to 
the  efliision,  just  as  is  the  case  with  other  infectious  diseases. 

Tretitiru*nt. — As  far  as  treatment  is  crmcemed,  priman-  serous  effu- 
sion shoid<l  1m'  treated  ai'<'<>nling  to  the  ndes  alresidy  laid  down,  and 
aspiration  repeated  if  necessary.    Some  authors  claim  that  thoracotomy 
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is  iL«ikti:>-!  wt>ri  £L-j«:r-:i-'r:  La.*  r*T«  re-p«telly  iixi^acccs?-fiil.  This 
i-.  L.'-vvv.-r.  raiLvr  rl-k^-  \*ri<rn  ttK-  primark-  caori^  is  taliereulosis.  be- 
caii-*  r^-i.-. .v»r\-  rjjay  n-.i  :'■•]!• -w.  Srr»t5angiiiiKm='  exudates sh«»uld alwav^ 
}•»:•  tr^'u:.-!  riv  jaiiiarivi'  jKin*.-Turv-  It  L-  n««i  !■>  I*  trxpevtcd  that  tht* 
siio-»—  •■viii  Vie  crreai.  V»^:ti!i-^  Th«=-  pnimiry  oau?<'  ptriists.  and  a^pira- 
ti««n  '':.«-iiM  U-  lit-ne  U^^-au.-^  the  subjective  ^i^rn^  defuand  it.  An 
cxaiiipir  i-  trj'-  jotk-n:  •i«rpi«.te«i  in  Fiii.  17->.  In  this  ca?e  the  etfiision 
M;t>  II' •!  r*.-m'»vei  arj«l  L«l-  ivmaineti  i-»'mftinitivt4y  wt:ll  t«»r  twelve  years- 
It  ^•♦-nir  t«t  rht-  author  iju<-ti«inable  whether  the  revolt  of  tivatment 
woujtl  havt:  U-»-n  a-  i."--*!  ii'  he  lia*!  lie»-n  a>piRited  re-peaiedly. 

The  question  ••!'  o|ienitive  inrertV-rent-e  is  extremely  difficult  to 
aa-w..r  in  lubert-iil-'ii-  t-nipyt'ir.x  If  there  is  prc-sent  an  idiopathic 
empyt-ma  in  a  iuU-n-iij'«U'  intlivii.lual.  the  same  rules  apply  as  to  em- 
pyema in  gt-neral.  and  a  mtlii-al  i 'fit-mti' in  should  l»e  }ierionned.  Pal- 
liative nifarures  an-  indi«-aitil  in  a  t-a-^-  ff  this  S4»rt  just  as  in  empyeimi 
in  L'enenil,  wljen  iht-  ff»'neral  o-nditi-'U  itf  the  ptitient  counterindicates 
••perative  intertereni-e.  The  situation  is  different  in  tuberculous  em- 
pyema pPiptT.  which  i-  frf-«|uently  as-^x-iated  Anth  pneumothorax.  The 
sur;;e«iii  cannut  h« •]»*:'  n-(tiven'  to  fallow  a  radical  o|ieration,  and  must 
alway*  expect  a  pt-nnancnt  ^inus.  When  this  happens,  the  patient  is 
wor^e  I  iff  tlian  witli  an  untf|)eniil  sterile  empyema.  l)ecaiise  of  the  con- 
ditions that  r-ub-eipiently  develop  in  a  chrtaiic  suppurating  pnK-ess 
(amyloid  depenerati<in ).  C'aM:'s  are  numeiruis  in  which  the  results  of 
radical  o[>eration  hav<'  Ix^-n  ver\-  fav<»rable.  Generally  speaking,  it  is 
well  to  confine  onc*>  >f-lf  to  palliative  measures  in  severe  cases,  and  to 
ojM'rate  only  when  the  general  c<»n«lition  of  the  jiatient  is  in  favor  of  a 
INfrnuincnt  n^.'-ult.     Injc<'tions  of  ii^loform  glycerin  may  be  tiled. 

Hydrothorax. — Hydrotlmrax  develo]>s  in  the  course  of  some  gen- 
eral r-in-ulator\*  disturbance,  chiefly  in  connci'tifm  with  rardiae  insuffi- 
ciency and  nephritis  ;  but  may  develop  in  conne<'tion  with  cachexia  and 
in  th*'  aL'oiiy  of  (l<-:itli.  The  effusion  is  usually  to  Ix;  found  in  Ixitli 
che-t-  at  the  -aine  time,  contrary  to  what  is  s<i-n  in  inflammatory  effu- 
sion-. It  dev«lop>  on  one  side  <inly  when  an  effusi<>n  is  preventetl  by 
a<lhe.-iijn.-.  Tlie  Huid  is  usually  (juitc  dark,  and  contains  less  albumin 
than  a  serou-  e\M<late  (."J  jx-r  eent. )  and  has  a  <'orres|x>ndingly  low  sjie- 
<'ifie  iznivity  (Inls  ;it  thi;  lii<j:he-t). 

Treatment. — Tlie  treatment  m  ill  Ik-  <lirc<'teil  towanl  the  prinmr}- 
diseji-e.  Sur;:ie:il  int<-Heren<'e  will  hcH'ome  necessary  wlien  the  mechan- 
ical etliets  of  the  I'llu-iiiu  arc  so  trreat  a*-  to  Ix^'omc  alarming. 

Haemothorax. — This  enudition  is  p^kIucchI  by  some  |)enctratiug 
W')un(l  or  blunt  t'nree  tliat  ni})tures  ves-els  of  considerable  size,  or  when 
some  vr»«l  in  the  pleural  cavity  is  o]K'nc<l  by  erosion  of  its  wall 
(aneurisms  of  the  aorta,  tuberculous  cavities  of  the  lung,  caries  of  the 
rib>,  etc.). 

Symptoms. — The  symptoms  oi'  lumiothorax  are  alarming.  Besides 
the  si<:ns  of  pleural  elVusion  and  irritation  of  the  ]>lcura,  there  will  be 
.«ympt<nns  of  internal  lu'inorrhagc,  such  as  pallor,  cold  perspiration, 
collapse,  wcuk  and  ra\>id  pulse,  unconsciousness,  delirium,  etc. 
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Treatment. — ^TIk"  treiitiiieiit  will  niifly  remove  the  cause  of  hemor- 
rhuire,  aiul  will  gem-rally  l>e  coiiHneil  u»  2iyrii|>toniatic  measures.  The 
iwiient  should  l>e  kept  a->  quiet  us  jxi».-?ible  and  the  internal  hemcirrhage 
ciiitibateil  by  intravenous  injections.  The  authin*  eousiden?  that  the 
danger  of  exciting  heniorrliage  •»n  aecounl  uf  inere:i.se<i  heart  action 
Is  flight  c<impare«l  with  the  striking  immediate  advantage  that  a  col- 
la|>sed  and  ex2?anguintiteil  pttient  tlerives  i'nmi  intravenous  infusion. 
Perninally  he  lu^es  l.'><)<>  to  oOrHi  e,c.  siilt  s*>hition. 

The  fact  that  the  bhwRl  jiouri^  iuti>  the  pleural  cavity  i.s  subjected 
to  a  nuHJerate  amount  of  pressure  favors  reeover\',  although  the  con- 
tinual rerpsratorv  movement  is  a  disadvantage.  Frequent  attack*  of 
eoughiirg  may  Ih»  disit'-trous,  and  it  is  well  to  suppix'ss  this  symptom 
as  much  as  |K»s.sible  with  narc^jties  (cixleine,  moiphinej.  Wlien  the 
tlanger  of  immediate  hemorrhage  is  |>a<se*l,  the  abs^jrption  of  blood 
should  t>e  accurately  contri»llwL  The  chief  danger  consists  in  infec- 
tion and  suppuration  of  the  bloml-clot.  When  suppuration  is  shown 
to  lie  present  by  exploratory  puncture^  the  ordinary-  treatment  for  em- 
pyema should  be  instituted.  Pndonged  fever  is  no  criterion,  l)ecaiise 
this  may  be  present  during  absorption  of  the  blootl.  Sometimes  absoq>- 
tion  occupies  h aisidcrable  time.  lu  a  cas^  which  the  author  had  an 
oppt>rtunity  tf>  observe,  the  exudate  increase*!  at  the  end  of  tlie  first 
wt*t»k  without  any  fresh  hemorrhaire.  In  all  |>n»bability  there  was 
an  etfusion  into  the  pleura  produced  by  tlie  irritation  of  the  blotxl, 
just  as  chronic  arthritis  usually  follows  hemorrhages  into  the  lai^ 
joints.  If  absorption  is  delayed,  one  may  have  to  resort  to  aspi- 
ration, although  this  should  never  Ije  done  until  one  is  perfectly 
certain  that  the  vessel  from  which  the  bleeding  arose  is  definitely 
plug'je<L 

Chylothorax, — ('hylothorax  develops  when  the  thoracic  duct  has 
l>eeu  injured  within  the  ehe<t.  The  number  of  teases  repi3rte«l  is  atxnit 
40.  Alx>ut  one-third  »>f  these  were  pr^idueetl  by  trauma.  In  the 
n\ajority  of  the  eases  the  duct  ha-^  lieen  opened  directly  in  connection 
with  fraetures  of  the  spine.  The  rest  of  the  cases  develop  in  connec- 
tion with  iutmthonicic  tumors  (carcinoma  of  the  pleura  and  of  the 
lymoh-'^'la litis  near  the  o|x*ning  of  the  duet), 

Diagnosis.^ — The  cliagnosis  is  made  by  exploratory  puncture.  Chyle 
U  a  cream-like  fluid  of  low  specific  gravity.  Chemical  examiuation 
shows  the  presence  of  sugar,  and  microser»pically  lymphocytes  and 
minute  drf>plots  of  fat  are  to  l>e  fountl.  C*hylothorax  must  n«it  t»e  con- 
fr»unded  with  so-called  chyloid  effusions  into  the  pleura,  which  are 
found  esj)ecially  in  <^>nnection  with  carcinoma  and  tulx^reulosis.  The 
admixture  of  fat  and  degenerate<l  leucoeytes  or  cells  finom  the  tumor 
give  the  exudate  a  milky  apfx^amnce,  s*3  tltat  it  resembles  true  chyle 
very  closely.  If  this  milky  effusion  is  found  shortly  after  an  injury, 
the  diagnosis  is  easy,  although  at  times  it  may  be  ver\'  difficult  to  dis- 
tingtiisb  the  conditioUvS.  The  presence  of  sugar  is  of  s*jme  value, 
because  chyle  a^^iially  contains  a  considerable  quantity,  whereas  the 
chvloid  fluid  contains  only  tracer.     There  is  also  a  difference   in  the 
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c<nii*istonce  of  the  fluid.      Purp  rhyle  is  mart*  like  crernii,  whereas 

divkiid  fluid  n'<«-'UiUle.'i  skJuiuitHl  milk. 

■* 

Prognosis, ^ — Tiii^  *'a--jes  nhriervtd  hnvf  sliown  tliat  reo<>very  may  take 
place  withuiit  interfl'ivnfe.  It  i^  ^iippised  that  the  woimd  in  tlie  duct 
beal»  or  that  annstejumx'^  develop,  Tlie  [jropioj^is,  however,  i?.  biid  in 
the  luajftrity  (tf  c-imo  nn  uee».uiit  «>f  the  int;ideiitid  ftJiiditions,  The 
pressure  of  tlir  ftf'iisifni  fusors  rteuvery,  as  iii  the  ease  of  hemorrh 
intr>  the  pleura,  and  for  thiis  reason  there  is  in*  indieatioQ  to  interfe 
Only  vvhcu  the  tiiiid  ^ive^  rise  to  severe  syniptoniji  of  pfL'sj^urt*  i^ho 
one  undertake  a.-^]  unit  inn,  antl  if  neceivsar)'  rejx^ut  this  ttep.  Hecov 
has  followed  rejieatetl  and  fri'^pieut  puncture. 


Operations  for  Plemral  EffusioiiB. 

Exploratory  Puncture. — This  metlnKl  of  examination  may 
the  utmost  imjMjrtant^:*  for  tht.-  diagnosis,  l)ec*ause  the  sui^eon  is  at 
times  ill  no  other  way  al>te  to  make  any  aeoumte  statement  regarding 
the  presenee  or  the  nature  of  an  effusion.  It  should  he  made  us«-  of 
in  all  eaj^es  in  whicli  the  treatment  will  dejK'ud  U|n>n  the  results  of  a 
puncture.  Willi  ]>ropi^'r  ascjisis  theiv  is  pnietJejilly  nn  danjrer.  Even 
when  the  internal  or^^ins  suffer  injury,  no  geri*jus  results  follow  if  care 
has  been  taken  to  niove  the  eanula  only  in  one  diiXH-tion.  Lateral 
motion  may,  of  course,  lacerate  the  tissue.  An  ordinary  subcu- 
taneous syringe  is  quite  sntTieient^  aUhou^di  it  may  Ix*  neeessary  to  use 
a  nee^lle  alwmt  6  em.  long  instettd  ol*  the  oitlinary  variety.  The 
aspirated  fluid  shttuld  always  be  placed  upf>n  a  slide  immwliately  and 
exsimincd  under  the  niicroseoj>*\  Sonietiuies  it  is  advisiible  to  stain 
the  t'tfusion  with  fuchsin  <tr  methylene-ljlue,  S4>  as  Ut  olftain  s^uue  idea 
as  to  the  baeterit>]opy  of  the  exudate.  A  culture  should  Ih>  made  and^ 
the  s^Tiutre  carefully  sterilize<l  after  Imving^  1k'<'U  used.  ^ 

Paracentesis, — The  chest  cavit\^   is  aspirated   for  the  ]vur|^)se  of 
diminishing  or  removing  completely  some  ]Kitliologi«d  contents.      The 
author  considers   that   the   simplest   ajiparatus  is  always  Ik-.-I^  anti  uses 
a   trocjir  of  meilinm   si/X',   to  which   a   nibher   tul>e   can    be  altachc<l. 
Both    sfuHikl    l>e   sterilizwl    beftre   using.     This   trocar  is   intriKluctHl 
between   the   ribs  over  the   effusion,  or,  provide<l   there  is  no  es]>ccial 
ehrtice,   lietwwn    the   tifth   and   sixth   rib,      Aldmngh  the  pMin   of  this 
openition  is  not  great,  a   local  anaesthetic   is  always  indieaic^l  be«'anse 
it  tends  to  reassure  the  [wilient.      It  sometimes  facilitates  the  introduoM 
tion  of  the  trcH'nr  to  make  a  small   preliminary-   incision   in   the  skin. 
After   remnving   the   stilet   a    rubber    tube   is   attached   and   th*'  fluid 
allowe<l  to  iiitw  into  a   vessel   containing  an   antiseptic  sohuion.      Tlie 
rubber  tube  attached   to   the  eanula   and  the   Ktwer  end  of  wtiieh  m^ 
l>eneath  tlie  level  of  the  wdutinn,  serves  the  double  puqiose  of  prrvetitfl 
ing  the  mlranee  rjf  air  into  the  chest  cavity  and  exerts  a  etn-tain  amonn™ 
of  suction  on  aeeount  of  the  wciglit  of  the  fluid  contained  in  the  tnlR\ 
JCntnmee  i>f  air  into  the   pleural  cavity  may  be  preveutcnl   liy  placing 
a   nibljer  eondom  over  \\\<i  external   opening  f>f    the   trocar.     Aft 
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Showing  the  Method  of  Making  an  Exploratory  Puncture 
for  Fluid  Irt  th«  Pleural  Cavity  in  an  Infant.    ^Koplik. ) 
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remov  iug  the  stilet  this  is  allowed  to  hang  down  over  the  oiiening,  and 
^dll  clo^^e  the  s|Ducf  when  the  prt-siire  in  the  interior  of  the  pleunil 
cavity  bectmii'fi  nt^tive  Juring  in?^pinttiun. 

The  autlior  ha.**  ulways  been  suceeiJ-'^fVil  with  these  simple  nitiistires 
and  dfn*s  nrtt  recommend  Inreed  aspimtion.  One  puneturen  the  ehest 
only  in  case  of  sterile  exudate,  and  it  is  inmiatemi  \\hether  the  exu- 
date is  wholly  remt«ve<l  or  not,  IxvaiLH:'  the  ohjii't  is  to  relieve  the 
exc^.s  of  pres?.iire  and  favor  absorption  of  the  remaining  fluid.  There 
are  exudates,  however,  especially  tho^e  of  long  standing,  which  are 
under  netpttive  prerssiire  and  do  not  dniin  off  except  when  force  is  nsed, 
T(K>  ft)reib!e  as[)inition  should  be  avoiiled,  IxHsiuse  it  may  cause  hem- 
orrhagic inttt  the  phMira  and  other  annoying  acx^idents,  such  as  <edema 
of  the  lung,  etc.  The  utility  of  forewl  aspiration  is  truest iouable,  and 
it  ?:hould  not  l)e  used  as  a  matter  t»f  routine,  as  is  so  fn»tjueutly  done. 
Viohnt  ctHighiii^  is  not  tinc«>minrm  during  aspiration,  an  accident 
whicli  is  of  no  |>articiilar  im|mrtance,  and  ctiu  l>e  met  by  injtx'tions  of 
morphine.  The  ili^turbance  of  the  rireulation  is  ninch  moi"e  alarming, 
and  ixx.'urs  on  acc^junt  of  the  snddeii  ehaeige  in  tlie  intrathoracic  prt^s- 
ure*  The  patients  become  cyanotic,  the  pulse  rapid  and  irregnlar, 
and  nneonseionsncss  ami  collapse  may  follow.  The  pulse  and  gi'neral 
conditiitn  of  the  patient  >lioidd  l>e  aiix^fully  watcheil.  Stimidauts 
shoiiltl  be  given  at  the  time  of  aspiration  and  the  fluid  should  not  be 
allonetl  to  drain  otf  t«Mi  rapidly.  Fiftet^n  minutes  or  more  should  l)e 
otvuptetl  Willi  this  |«irt  of  the  o]x?ratioii,  and  it  is  not  well  to  remove 
too  miieh  fluid  at  one  time.  Thert^  are  nr*  absolute  guides  as  to  the 
amount  of  fluitl  it  is  jjcrniissible  to  remove,  but  it  is  advisable  not  to 
remove  more  than  two  quarts  at  a  time,  and  to  repeat  the  operation 
if  necessary*. 

Paracentesis  witli  Suction  Drainage. — For  this  purpose  a  tnxar  of 
large  tliameter,  a  catheter,  and  a  sto|)ci»ck  are  neees?<ir}--  The  catheter 
should  l>e  of  such  a  adibre  that  it  just  fits  into  the  trocar.  Alxiut  3 
fi^  of  rublier  tubing  is  ncoessar>%  with  a  glass  tul>e  at  one  end,  which 
c;iu  Ih?  attachetl  t4>  the  «uheter.  At  the  other  eud  there  should  Ih'  a 
weight,  either  a  piece  of  lead  or  a  ghtss  funnel.  It  h  also  ne<M>vsary 
to  have  a  vi^sel  of  eonsiderable  size^  in  the  lx»ttom  of  which  is  some 
antiseptic  fluid.  The  trocar  is  introfhu^efl  into  the  chest.  After 
removing  the  stilet  the  catheter  Is  pushiHl  thn»ugh  the  tnMtir  into  the 
}deural  ctivity.  The  catheter  shi^nld  be  closed  by  the  stojx'ock  l)cfore 
lutHxlucing  and  the  trrxxir  cjirofnlly  remove«h  The  c;itheter  is  kept 
ill  place  by  strips  fjf  adhesive  pla.ster  or  by  silk  sutures,  and  is  con- 
necte*!  with  the  rublicr  ttibe,  the  distal  end  of  which  is  beneath  the 
level  of  the  fluid  in  the  vessel  containing  the  antiseptic.  The  stopcock 
on  the  catheter  is  o[>cncd  and  the  contents  of  the  pleural  cavity  are 
emptii^l  into  the  vessel.  The  ap|«ratus  should  be  carefully  watched, 
for,  as  already  mentioned,  it  does  not  always  work  smoothly.  When  the 
catheter  becomc^s  pluiLiEred  with  pieces  of  fibrin,  these  may  sometimes  be 
removed  by  forcing  fluid  Iwiek  into  the  chest.  The  level  of  the  effu- 
sion should  be  detenu ined,  l^ecause  the  amount  that  flows  out  corre- 
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HfMJiida  to  the  ex|Minsi(iri  of  the  Inn^.  When  the  lung  has  lost  its 
[»>\ver  of  expansiiui  fhe  :jiinf»ijiit  ftf  tiuid  will  he  tun  small,  and  one 
&hiiu!<l  in  it  ilelay  a  ratlieal  (^JK^ati^Ul. 

Thoracotomy. — Tliis  cMiisists  m  oj>cniji^  the  ph-ural  ctivity  iu  au 
uitoreustai  s|taee.  In  the  suci'ttHliiij^  paragraphs  will  he  CMii.sidercMl 
which  inteiVHstal  spuee  is  to  be  chosen.  If  a  <fenenil  atuesthctic  is 
iHtt  U\  he  nse<l,  t^mxa  hn'ol  aiuesthetu'  luay  In*  applied.  After  infil- 
tniting  the  skin  tlie  iioderlyijij^  tissues  are  iiijeeted  and  divkitnl  layer 
by  layer.  The  subsequent  treatment  is  the  same  an  after  resection 
of  rihs. 

Tlioracotomy  with  Resection  of  Ribs. — 8yste»niatie  |>artial  resection 
<){"  ril)s  was  iirst  reeomniiiultHil  l>y  Hoser,  an<l  htranie  a  I'eeogiiized 
method  of  treatment  fur  empyema  shiee  KfVnig;*s  work. 

The  advantages  of  this  method  aif  evident.  By  removing  a  piece 
of  bone  free  aecess  is  given  to  the  abseess  cavity,  and  it  is  |Kissili]e  to 
ex])lore  and  meehani«illy  clean  the  cavity  thorrMighly.  At  the  same 
time  the  conditions  for  dniinage  !ire  the  best  p<>ssihh'.  Tliis  operation 
cau  he  done  very  qniekly,  and  the  author  considers  it  the  normal 
met  I  Hid  of  piTK^-dnre, 

When  the  conditions  present  demand  reswtion  of  a  certain  rib,  one 
has  the  choice  of  two  meth*>ds.  St  hede  reeonmiends  making  an  incision 
nhing  the  lowest  ]Miint  of  an  abscess  cavity  sit  thai  tlie  pus  can  flow 
out  without  ol>struction  when  the  |>atient  is  recumbent.  He  resects 
the  ninth  or  tenth  rib  cxtcnially  U\  the  long  nuiscles  of  the  hack.  The 
a<lvaiitagc  of  this  method,  as  fir  as  drainage  is  concenuHL  is  evident. 
It  has,  however,  lieeii  clainicd  tlia!  tliis  drainage^  may  be  defective  tin 
account  of  the  cliaptinigm  rising  and  interfering  with  the  exit  of  fluid 
by  et>nipressing  the  drainage-tulje  and  grannlati<ins  plugging  the  o]>en- 
ing.  An  attemjit  has  b«'n  nr-ide  to  avoid  this  condition  l>y  resecting 
the  fifth  or  sixth  rib  in  llie  anti-rior  nr  midaxillarv  line.  The  pus 
cannot  at  Hrst  be  comjdetcly  removed  with  this  method,  and  the  [witient 
mnst  l>e  put  iu  certain  positions  ihiily  for  this  purpose,  which  is  n  di>- 
tiuct  disadvantage  (Konig)  (side  jKtsition  lifting  the  {xdvis,  etc.).  Tlie 
au^h(^r  prefers  the  jioint  in  the  back  lowest  down,  but  leaves  it  to  the 
individual  snrgetm  whieli  jHtsifion  he  c<tnsidi'rs  best,  as  g<«Ml  results  are 
to  be  i>btinned  after  an  ojieration  in  either  region.  It  is  unjnstifiable 
to  resect  pevenil  ribs  at  first  as  long  as  there  is  doubt  as  to  the  J1o^vor 
of  expansion  of  the  Inng. 

When  mi  empyema  is  euciipsiilated,  the  position  of  the  pua  will,  of 
course,  indicate  the  line  of  incision.  In  cases  of  cJtipyema  that  have 
i-u|)tured  where  tlierc  is  not  sulHcient  exit  for  the  pus,  a  rib  may  be 
resecte<l  at  the  scat  of  rnpture  if  this  position  is  favorable.  When  the 
sinus  is  too  high  up  arid  does  not  afford  sufficient  drainage,  tlicre  is  no 
reason  whatever  for  alkiwing  the  scat  y^{  rnpture  to  intlnence  the  sur- 
geon in  his  choice  of  tlie  rib  to  be  resected.  In  a  case  of  tliis  sort  the 
fistida  above  will  heal  provi<led  that  recovery  follows  the  opemtion. 

As  far  a.s  the  anjesthetie  is  concerned,  the  surgtMin  is  confi\>nted 
with  the  old  problem  :  ether  damages  the  lungs  more  and  chloroform 
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iloes  more  barm  to  the  heart.  Generally  speaking,  chloroform  sboulcl 
l»e  pivtern-i!  lieoautio  ej^perial  i^ix*  must  \m^  given  to  the  hiujj^.  L<x^l 
anie?«tbe^ia  may  rentier  the  njwratiMn  niiK'b  eai>ier,  hut  iloe>  not  avoid 
y\i\\\\  while  respecting  the  rib.  The  auth<>r  u?ie?  Sehleich's  nieth<xl  only 
\\\\v\\  rhlorotVirm  au£esthesia  is  distinctly  coimttTindieated  on  aceomit 
of  cardiac  weakness  or  depmvetJ  general  oon*lition»  or  when  the  |)atieDt 
prefers  t«»  undergi*  a  ctTtain  amount  of  innmvenience  rather  than  risk 
gt^ueral  ana?^thesia.  With  intelligent  jieople  the  author  bai?  rejKsitedly 
d(»ne  this  operation  under  primary  amesibcsia.  The  danger  of  sud- 
i4e(|uent  l>rrm<'hiti.<  i.s  slight  if  ether  is  ujsed. 

The  tecbnic  of  the  o[ienition  i;*  as  follow^? :  a  skin-incision  is  made 
8  to  10  cm-  long  il*»wn  to  the  rib  to  be  resected.  The  hemorrhage 
iLwally  oea^ef^  spontaneously.  The  periosteum  is  divided  along  the 
line  of  incision  and  separated  above  and  below  with  an  elevator.  A 
Ix'nt  |>en«>steal  elevator  Is  placed  l>etween  the  periosteum  and  the  pos- 
terior wall.  Sometimes  it  is  necessary  to  divide  the  insertion  of  the 
intercostal  mn^^'les  with  a  knife.  The  periosteal  elevator  is  let\  beneath 
the  rib  and  the  Ume  divided  alongside  with  b<jne-fort»eps  or  with 
liigli's  saw.  The  rib  l<  lifte«l  out  and  about  6  em.  removed.  The  in- 
tercostal arter\'  c«jvcred  by  tlie  lower  margin  of  the  rib  should  not  be 
injui-ed  ;  if  it  has  been  injured,  it  is  difficult  t<»  tie  lx»fore  resecting  the 
rib.  One  should  not  waste  time  in  trying  to  catch  the  vessel,  but 
complete  the  resection  as  rapidly  a.s  jxissible.  If  ojierating  ^^-ith 
Schleieh^s  anaesthesia,  care  should  be  taken  not  to  injure  the  intercostal 
nerves. 

Up  to  tiie  present  the  pleura  has  not  been  ojiened.  It  is  much 
thicker  than  normal  and  may  easily  escajte  injury*  It  should  he  incised 
with  a  knife  sufficiently  to  allow  the  entrance  of  one  finger.  The  pus 
flows  <jnt  more  fre<*ly  during  expiration  than  during  inspiration.  The 
flnsrer  in  the  pleural  cavity  prevents  too  rapid  emptying  of  the  abscess 
cavity. 

After  the  greater  part  of  the  pus  has  been  removed,  the  wound  in  the 
pleura  is  enlai^j^  laterally  and  any  iibrin  in  the  cavity-  cleaned  out. 
Sj>ccial  attention  should  !jk?  given  to  this  point  because  it  surely  favors 
r.ipid  TL-covery.  If  it  is  im|x>ssible  to  do  this  at  this  time  of  o|x*rition, 
it  should  not  be  tloue  later,  because  it  delays  eimvaleseence.  All  large 
c»«gula  should  be  n^moved  with  a  sweep  and  the  pleural  cavity  washed 
out  if  necessary.  The  mdy  purpose  this  ser\*es  is  the  removal  of 
masses  of  fibrin.  No  more  haetericidal  action  is  expected  than  in  the  case 
of  other  suppurating  wounds.  The  flui<l  used  should  be  at  the  tem- 
jicniture  of  the  Ixnly,  so  as  to  avoid  irritation.  After  cleaning  out  the 
pleural  civity,  rubber  drains  the  size  of  the  tliumb,  or  even  two  side 
by  side,  should  be  introduced  into  the  cavity.  A  safety-pin  should  lie 
parsed  through  tliese  or  they  should  l>e  sewn  to  the  skin  with  silk,  tso 
aa  to  prevent  falling  into  the  empyema  cavity.  The  drainage-tube 
need  only  be  sufficiently  long  to  reach  the  abtieeiS  cavity.  When  they 
are  longer  tliey  are  not  only  not  of  value,  but  may  als<i  do  harm^ 
liecause   they  lie  between  the  lung  and  the  costal  pleimi  and  prevent 
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luiioii  Ik'Iw^vii  tho  two  moinl)ranes.     The  wound  iu  the  chest-^\'all  is 
IHu-ki-il  N\  kill  UKlotornt  g:iuzc  ami  a  firai  dressing  applied. 

Viw  t"\>lK>\vinir  jHiints  s^hould  be  ob^?e^ved  in  the  ai\er-treatnient : 

L  Vii'uoral  iiutlictd  treatment  and  diet  :  light  easily  digested  food 
aud  dailv  movt»iuent  of  the  Iniwels.  Bnmehitis  and  other  conditions 
i»t'  ilu'  luii^  >hould  lx»  trejittnl  with  ex|)eetorants.  Coughing  may  favor 
v\t»iuwioii  of  tlio  l'»>Ha^)^^ell  lung  and  should  not  be  too  much  restrictetl 
b\  M'ilaiivi's, 

-,  Tivatmont  of  the  wound  :  the  dres^ing  should  be  changed  when- 
ovi-r  ii  is  >iauratt\l  with  set^retion.  When  the  wound  is  at  the  level 
vif  iho  tit\h  and  sixth  ribs,  <»ne  should  place  the  jKitient  in  such  a  posi- 
tion while  changing  his  dR-ssing  that  the  wound  is  the  lowest  point  in 
iho  oavity  si>  that  the  fluid  will  nui  out  as  freely  as  possible.  The 
author  diHS  not  wash  i»ut  the  wivity,  becsiuse  reflex  colla{>se  has  followed 
ou  lUHHumt  o{  the  irritation  to  the  pleura  and  the  adhesions  l>etween 
I  lie  two  plcuni  may  l)e  bn>kcn  up. 

•:».  Uc>tor:ition  of  the  collapseil  lung  is  the  chief  aim  of  treatment. 
It  ha>  Uvn  mcntinued  that  coughing  and  forcetl  expiration  by  increas- 
iuv:  the  pix'ssuiv  in  the  bronchial  tuln^s  tends  to  distend  the  lung.  As 
?>m»u  as  the  jvuient  has  recovcrctl  more  (»r  less  forced  expiratory  motions 
a»\'  rc\>»mnKMKKtl ;  for  instiuice,  he  is  told  to  blow  u}>  an  air>cushion 
ftcvcml  times  ilaily.  AVhen  the  oj>ening  in  the  pleund  cax-ity  is  smaller 
than  the  diameter  of  the  main  bronchus,  the  diseasetl  lung  will  again 
lake  jvirt  in  normal  respiratirm.  The  air  will  enter  the  lung  during 
iu-»pimnon  thnnigh  the  main  bronchus  with  greater  ease  than  through 
ilu'  o|HMung  in  the  chest-wall,  so  that  the  ci^llapseil  lung  is  obliged  to 
diMriul  during  inspiration. 

'rhiers<»h  ix>nstructe<l  a  valve-like  Inuidage.  He  closes  the  oi^ening^ 
iu  llu'  clu»st-wall  with  a  thin  piece  of  niblwr ;  a  piece  of  drainage-tube 
jxiisM's  through  the  centre  of  this  and  (vmmunicates  on  the  inside  with 
a  c\»llapsiiblc  j»ic'C<*  of  tubing.  This  allows  the  air  to  escape  fn>m  the 
phunil  cavity,  but  pn'V('nt>  it>  cntranw.  KtK^helt  used  a  similar 
api'iimms  :  and  Schcilc  acliirvrs  the  siimc  result  by  ct>vering  the  0})en- 
ihii  with  a  thin  layer  of  oihnl  >ilk. 

Appliamv<  that  diminish  tin*  air-]>res>uiv  in  the  pleural  wivity  aid 
c\pau^ion  nf  the  lunir  most.  Thr  wound  nni>t  l>c  c^n-enxl  with  an 
air-iiuhi  baiulair*-.  and  in  the  interior  of  tlu*  drainairc-tube  the  prc>sure 
lan^i  hi'  nopitivc.  Pirthe's  apparatus  svvm>  to  Ix'  valuable  in  this 
rt'Nju^'i.  tor  cviii  old  casts  have  «'Xi>andiil  alter  using  it.  The  wound 
i>  rovrrinl  with  a  H»rt  of  valve,  ]>crfonit<.il  l»y  a  piece  of  rubber  tubing, 
and  iho  opcniniT  into  the  pU-unil  cavity  is  c-losetl  air-tight  by  me:ins  ot 
a  fiivular  air-mshion.  The  valve  is  hchl  dose  to  the  chest-wall  by 
^inips.  Ncipjtivf  prt-sure  is  pnMluctHl  by  means  of  a  water  faucet. 
Thr  air  i<  sui'kiMl  nut  of  the  plrural  «ivity  by  m«ms  of  the  flowing 
wahr.  A  vi>M'l  is  intorp«»s(il  lu'twtt'n  tlu-se  two  jxirts,  and  a  U-sliaped 
lucn-uiy  nian(»rni*tcr  i-^  so  ailju-tecl  that  tlu-  lowvring  of  the  intnithoracic 
prc-surc  can  br  airuratt-ly  di-tcTminetl.  At  a  I'crtain  pnnt  air  will 
enter    the   vessel   trv»m   without    an«l    regulate  the  negtitive  pressure 
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iraiiit.Hliately.     The  negative  pre^^ure  made  ase  fif  hy  Pertbe.^  varies 

between  ***>  auil  1^30  iuhl  of  mi'min'. 

The  temperature  .^htnilil  Ik*  mrdully  watelie^l  during  e^mvalesceuee, 
and  any  rise  interpreted  as  due  to  jn.'^uttieitMit  tlrainuy:e.  The  [x>sitiuu 
of  the  luDg  should  \h*  determine*!  by  pereusi^iun  and  an^eidtalion  when 
the  dri'ssinuf-^  are  changed.  The  dniinage-tid>e  should  be  sh(»rtent*d  as 
rapiillv  as  pissible,  ?^t  as  not  to  interfere  with  the  prtKTsses  of  repair 
within  the  pleurtd  cavit^\  When  the  hui«;  ruiehe^  the  level  of  the 
Wound,  tiie  tul>e  ??houhl  Ije  removed  au<l  the  incision  jiaeked  with  i'wlo- 
forni  gauze.  The  \V(tund  should  heal  frttm  the  lx>ttom,  and  when  a 
jiatient  no  Ictnjrer  has  fever  and  the  general  ccindition  is  favorable,  be 
sluudd  \w  alh>we«l  to  leave  his  bed. 

Operatioiis  upon  Old  Empyemas  (Pnetimotliorax,  after  Opera- 
tions for  Empyema). ^ — The  nufuber  **{  einpyerua>  that  do  not  re^.mver 
conijiletely  when  treattsl  in  tlie  ali«>ve  manner  is  small,  eomimiXHl  with 
the  numlxT  <if  cases  that  heal.  A  Iar<je  |)ereont;ige  of  the  first  das'. 
are  of  tulx*rculons  iirigin,  lx«cause  the  tul>en.ndoiLs  pleura  shows  little 
tendency  to  hwd  atnl  usually  there  is  tuberculo!?is  of  the  lung  at  the 
.same  time.  In  addition,  many  cases,  not  of  tuberculous  oritrin,  have 
nxit  had  the  adv'anta^es  of  pn»jH'r  trt^atiiient  in  the  acute  staires.  In 
Hambur»r  extensive  empyema  is  fre^pieotly  iV>und  in  sailors  nf  sidling 
vessels  who  have  been  for  months  without  me<li«il  aid*  B«»si<les, 
certain  conditions,  such  as  emphysema  or  iucideutid  diseases  of  the  lung, 
inteiiere  with  recovery.  When  it  is  not  possible  frtr  the  ctiHapsed 
lung  to  expand  sufficiently  to  come  in  contact  with  the  costal  pleura, 
a  set^reting  ctivity  remains  Ix-tween  tlie  layers  of  pleura  an*!  the  wound 
shows  no  tendency  to  heal*  Xaturt*  will  diminish  the  size  of  this 
cavity  to  a  certain  extent,  but  when  all  has  Ina^n  done  that  is  possil>le  in 
tliL^  direction  artificial  aid  must  Ik*  resorted  Uk  The  visceral  pleura 
and  ci>stal  plcuni  Ixvorae  more  and  more  thickentMl  and  resistant  on 
account  of  the  continued  iuHaniniation.  I>c*nse  masses  of  fibnvus 
tissue  form  and  the  ribs  of  the  alii-cted  side  are  drawn  cl«iser  together 
tnitil  they  almost  touch.  This  fibrous  contnictiuu  pnxluces  changes 
in  the  vertebral  cobunn  and  <'hest-wall,  {■:iusing  curvatures  with  the 
c»*ncavity  toward  the  diseased  side.  The  function  of  the  lung  may  be 
permanently  interferetl  with.  Besides,  there  is  a  continual  di^clmrge, 
and  wlien  the  cavity  is  of  any  size  thert*  ftJlow  pr«»gressive  loss  of 
eirength,  amyl<»id  degeneration  of  the  internal  organs,  and  finally  dtnith. 

The  severity  of  the  symptoms  and  the  chancts^  of  recovery-  follow- 
ing opt^-nitiou  de|K'Qd  largely  up«)n  the  size  of  the  cavity.  For  tbis 
reason  it  U  imp4>rtaDt  to  ascertain  as  accurately  as  possible  the  exact 
size  of  the  c;ivity.  This  information  may  l>e  obtiiined  by  combining 
various  metho<ls  of  examination.  The  j)ercussion-note  is  low  and 
tympanitic  over  the  cavity,  and  there*  is  absence  of  r(^spin^tory  murmur. 
A  prolje  will  give  the  required  information  if  there  are  no  coniplica- 
tir»ns.  A  useful  index  is  the  amount  of  fluid  that  the  cavity  may 
hoKl.  The  authiir  has  use«l  the  Rontgen  niys  with  success.  The 
empyema  cavity  is  fiiktl  with  iodoform  glycerin   and   then   a   plate  is 
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ttken.     The  iodofoim  produces  a  deep  :^badafw  indieating  the  extent 
of  the  cavity. 

flinoa-Kiiitar't  OpbhHm, — In  this  opeiatioD,  as  modified  bj  Est- 
lander,  the  ribs  are  resected  sol^ieriosteaily  over  the  entire  cavity.  Ajs- 
a  rule  an  incision  is  made  in  one  interoostal  space  and  then  the  neig^- 
boring  ribs  resected  above  and  beloWy  each  tor  aboot  8  cm.  The 
number  of  ribe*  resected  varies  according  to  the  siae  of  the  cavi^.  It 
is  important  to  be  radical^  and  to  resect  one  rib  too  many  ntlier  than 
one  too  few,  because  if  a  dead  space  remains  in  the  upper  part  of  tbe 
cavity  tbe  result  of  the  operation  will  be  uncertain.  A  suppuratiog' 
cavity  remains  which  may  communicate  with  the  estemal  wound  or 
give  rise  to  a  retention  abscess,  so  that  a  second  operation  becomes 
necessary.  When  the  thoracic  wall  has  been  sufficiently  immobilized, 
it  adheres  to  the  pnlmonaiy  pleura,  suppuration  ceases^  and  the  fistula 
doses.  After  the  sinus  hesds  the  function  of  the  lung  improves  oon-> 
siderably.  It  takes  part  in  respiration  and  expands  again.  In  chil- 
dren, ribs  that  have  been  resected  subperiosteally  may  be  replaced 
almost  completely.  The  incision  recommended  for  tins  operation 
varies.  A  simple  vertical  incision,  or  an  inverted  T,  or  a  V-shaped 
incision,  or  an  L-shaped  one  has  been  made  use  of.  Wagner,  San- 
bottin.  Beck,  Qu^nu,  and  Tietze  have  modified  this  operation,  lliese 
authors  resect  small  portions  of  the  ribs  through  two  parallel  and 
vertical  incisions  over  the  region  of  the  cavity.  The  entire  interpoaed 
portion  of  the  thorax  becomes  moA-able  and  can  be  pressed  against  tbe 
lung.  Jabonlay  and  Leymarie  divided  the  sternal  attachment  of  the 
first  to  the  seventh  rib ;  and  Boiffin  recommends  resectini  -of  tbe  ribe^ 
dose  to  the  vertebral  column,  making  use,  as  it  were,  of  the  mofaUity 
of  the  costal  cartilage. 

Bdiede't  Operation. — Schede  observed  that  some  empyema  cavities 
did  not  heal  in  spite  of  extensive  resection  of  ribs.  The  thickened 
pleure  did  not  unite  with  eadi  other  and  directly  impeded  reoovety. 
He  exposes  the  cavity  throughout  its  entire  extent  and  removes  the 
fibrous  tissue  with  the  ribs.  Schede's  description  of  the  operation  is 
as  follows :  The  incision  is  carried  along  the  external  margin  of  tbe 
pectoralis  major  fn»m  about  the  fourth  rib  downward  to  the  tenth  rib- 
in  the  posterior  axillarA-  line,  or  to  the  lowest  point  of  the  pleural 
cavity.  Tbe  muscle  may  he  incited  if  neeessan*.  The  line  of  incision 
Is  then  cairic*!  upwanl  to  the  mo<:lian  line  of  tbe  scapula,  which  must 
be  kept  as  much  as  possible  out  of  the  way  by  pulling  the  arm  fV>r- 
ward.  The  incision  is  carried  down  onto  the  ribs,  and  the  skin  and 
scapula,  with  the  subscapular  muscle,  are  dtsected  up.  All  of  the  ribs 
which  cover  the  cavitA'  are  n(.>w  resected  subperiosteally,  if  required,. 
throughout  their  entire  lenpth. 

With  large  empyemas  it  is  usually  nei»essary  to  resect  the  ninth  or 
even  the  tenth  rib  up  to  the  second  inclusive  fr«>m  the  cartilage  back 
to  the  tuU-rcle.  This  operation  must  be  done  subperiosteally,  so  as 
to  avoid  hemorrliage.  The  rilis  are  exjx>seil  jK)steriorly  about  to  the 
angle,  and  then  divided  in  the  middle  with  boue-foreeps  and  the  fing- 
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mentf  brokeo  olf  one  after  the  other  with  the  haiid^  the  anterior  at  the 
costal  junction  and  the  |»i>sterior  clo^*^  tu  the  vert**bnil  end.  The  poste- 
rior line  of  fracture  will  ahnost  always  be  exactly  at  the  tubercle. 
Cooper*^  scissors  arc  now  inserted  1  ihnjugh  the  old  simis  and  tlie  thick 
masses  of  fibroutj  tit^iie,  which  may  be  4  cm,  in  diameter,  arc  divided 
along  Arith  the  intercostal  ti?isue  close  to  the  marj^n  of  the  lung. 
Hemorrhaire  is  ojni rolled  by  an  Jissi?^tant  c» impressing  the  intereoetal 
a^terie^;  before  they  are  divided.  They  are  then  tieil  immediately.  It 
is  by  no  meoDs  necessary  to  complete  the  operation  at  one  sitting.     If 

Flo.  178. 


Incision  for  resection  of  iboimx. 

the  patient  lb  very  weak,  it  may  be  considered  saMeient  to  resect  two 
or  three  ribs  at  a  time  and  divide  the  corresponding  8ofl  parts,  and 
|>08tpone  the  rest  of  the  operation  until  the  patient  luas  improved. 
Death  from  collapse  will  be  avoided  in  this  \my.  The  cavity  in  the 
chest,  which  m  like  a  shallow  trough,  must  l>e  crjvered  accurately  wnth 
the  flap  of  soft  ti^ue.  The  wound  should  be  left  open  behind  and  the 
cavity  |)acked  with  as  little  iodoform  gaiuoe  as  possible.  Special  attcn- 
lioii  shduld  Im?  pjiid  t-n  thus  pointy  and  the  patient  watched  closely 
during  the  days  immediately  following  its  use.      The  greatest  diffi- 
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fulty  wilJ  Ix-  met  at  thu  iipiKT  |K>rtion  of  the  pleural  cavity,  wbioh 
is  tJie  only  rcgiou  that  cannot  be  cfmipletcly  exj)c>piei|  in  this  operation, 
and  therefore  eannut  he  jwieked  as  a  nih-.  A  siim8  letidincf  to  tliis 
region  remains,  wliieli  lieals  slowly*  but  as  a  nile  elosos  in  die  conrs*- 
of  lime.  Keeovury  is  nt>t  rapith  heeanse  the  Hhrous  jmlnionary  pleura 
<]<>cs  not  adbere  readily  to  tlie  surroyudin^  tissue.  Wherj  a  pcirtion 
remains  une^n'cred,  there  may  be  p^reat  diHieulty  in  makinjLj  this  heal 
later.  Sometimes  it  may  l>e  nn-essary  to  rtsect  the  first  rib,  l>ecause 
snppiinition  continues  in  the  \aidf  (ff  the  pleural  cavity.  Fig.  178 
illustrates  this  o|>eratiftn.     Tiii.s  patient  iiad  an  extensive  tuberculous 

Fir..  179. 


Retractton  of  the  flap  corering  an  erapyema  cavity. 

empyema.  A  U-J^hajied  flap  liad  been  made  at  s+ime  former  operation 
and  a  i>ortion  of  the  seapula  resected.  The  pjsition  of  the  seeond 
operati(m  is  indicated  by  the  new  sear-tissue.  The  i-esults  of  this 
operati<in  are  excellent.  Recovery  has  followed  in  cases  that  seemed 
almoiiit  ho]wIes.s,  ^vhere  there  was  pneumothorax  of  the  entire  side  of 
the  chest.  T'^p  to  the  present  time  about  200  operations  have  been 
reiKirted.  Not  only  di>es  the  suppuration  cease,  but  life  has  been 
saved,  and  in  the  majitrity  of  the  cases  a  certain  amount  of  function  of 
the  lung  has  been  restored.  Vesicular  breathing  was  observed  over 
the  entire  lung  by  Schede,  which  statement  has  been  corroborated  by 
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other  authors.     ExfKin.^iMti  ly^  dm-  jwirtly  to  the  traction  of  the  adherent 
mur>rle>  ••!*  the  .'^hoiilder-jrinlle  aiiti  (*{  thi*  arm. 

There  are  causes  in  which  tlie  h»wer  |Kntioii  of  the  lung  doi>*?  not 
exjxind  lj<?itiiLse  the  Imiiehs^  ehc-jt-vvall  in  this  rvj^ion  di^e^  not  favor 
the  entrance  of  air.  In  thcsiie  crises  the  hix  thoraci<*  wall  inovc^  with 
respiration  ami  is  snekitl  in  thirinj^  iniiiiiration  by  the  diaphratjni  and 
expantls  dnriiijj  expiration.  During  attacks  of  eoughttiir  it  may  hiilge 
ontwanl,  ver\'  niueh  like  ii  vontnil  liernia.  (iross  as.«iiimes  that  the 
expirati>ry  bulging  is  pnduccd  by  ihstentitm  of  the  collups«'<l  Innir  with 
air-  In  the  «ise  «lepicle»l  in  Figs,  17f>  and  IHO  this  cmuM  nrtt  l>e 
proVt^L  On  the  other  hand,  it  wjis  shown  tluit  the  variation  was  due 
to  intra-alKloniinal  pri'ssure.  The  bulging  could  Ik-  pro<iuced  by  keep- 
ing the  glottis  ofien  and  presiding  up*m  the  abdomen. 

Fir.,  im. 


Bulging  uf  the  fl«p  riveting  «n  cmpycm*  cavity. 

After  the  o|K»nition  the  defomtity  of  the  vertebral  column,  which  i« 
marked  in  severe  ca^es  di^ppeani.  This  is  evident,  iH-catL^  the  spine 
is  bent  by  the  contracting  tibrous  pleura  and  ceaws  the  moment  the 
ribs  and  tibroUi«  tissue  are  removed.  The  function  nf  the  correspond- 
iog  arm  is  interfered  with  at  first,  but  is  rapi<lly  restomh 

The  advantages  of  Sche<Je*s  operation  areas  follows:  1.  In  ver\' 
large  cavities  it  is  the  only  means'  of  obtaining  recovery,  2.  Even  in 
small  cavities  it  funiishes  the  best  pogsible  opportunity  for  the  chest- 
wall  to  adapt  itself  to  the  collapsed  lung.  3.  The  fibrous  pleura  may 
Vol.  n.-,-© 


4i»>  I^ISES^E^  *jF  the  PLECRA. 

fa?*>  :r.  w- • -:.  ::>.:v  :?  &.►  :r:;.*rn.-'/«-:*s.is,  ■■rin  vhieh  tbt-nr  i*  no  e<peci;*l 

o.«?ial  j-lvura  ^tt?. -I'^tclv  r«<«?=fitiy-.  4.  C»f*D  tKatnMiit  •>*"  the  wtiur-i 
in  the  pli-ura  i:idi;ttK»  rav.^at-iv  ibe  iwoperaiive  p».»wer  ot"  this^  meni- 
brune.  A  pU-urti  thar  Iti^  prt-vivHtiy  pKs^cnf^  a  slimy  appte^raiiee 
Kvks  irvs-h  and  *fa-  .w*  a  tirr..i-::iiy  t.>  li^^.-me  c»>\-ere\l  wiih  granaLitii.His. 
•">.  Th<?  fiinoci*>Q  *-i  iLt:  luii;:  >  iv-wired  lo  a  orrcain  degn^  aoil  tiie 
iii-iV»nuity  ••!*  tiitr  ven^^bral  <>-IuaiD  liisippcsu^. 

MoDiFicATi*>N<  **Y  S.hei»eV  Operatimn. — HelfeHch  firfi  resiccts 
tho  rib  ioimediauly  a:«>vv  thr  ?iiiu=^ipeniiig.  He  then  makes  a 
uuxlian  iiK-if^iMii  upwani  ..ver  tL%:  cavity  and  inois^itins  at  either  end 
fonvanl  and  liaokwani.  T-.v..  rlaj-*  ani-  niade  in  thi*  way  that  can  be 
turntxl  into  the  i.-uvicy  in>m  in  tn.-iit  and  behind.  In^tead  of  rpssectin^ 
the  riln*  subjierit-sifaily.  Lt-  diviii*-?  ihv  entirv  ih«>racii'  wall  over  the 
cavity,  inoludini;  tho  ril*?,  witli  cutting  iMreepe.  Hemorrhage  is  slight 
and  the  o|>-niti>>n  i.tin  be  d-"ne  rapiil'.y. 

Ikvk  and  Kr.iu<e  n-sect  a  rib  i.ver  the  middle  of  the  cavity  tirat. 
Si\x)i!d:iry  incisions  arv  made  upward  or  downwanl  according  to  the 
onulitions  tViund.  This  ni«-iL«  <1  has  the  advantage  of  giving  accurate 
information  reg:iniing  the  o.^nditii-us  present  and  guides  the  sabsequeiit 
steps.  In  extensive  '^jvratiifn*  a  cross-incision  with  four  flap;*  niay  be 
made  as  reci»mmenil«.tl  by  <fn»5^. 

In  ciises  in  which  i\\v  size  rii*  the  cavity  prevents  completing  the 
opi'Rition  at  one  sitting  and  at  thi-  tirst  a  U-sliafied  small  flap  is  made 
with  restvtiim  of  a  tew  ribs,  there  L*  the  disadvantage  that  the  fresh 
wound  UHt>nies  iiifectitl  ly  the  pus  from  the  upper  portion  of  the 
caviiy.  The  Hap  onitraets.  and  when  it  is  necessaiy  to  keep  the  sinus 
o|H'n  tM  t'uniish  >utHeient  drainage,  at  the  same  time  allowing  the  flap 
t«i  ailliLTe  elsewhere,  it  must  \h'  <lis>orut.l  up  at  the  second  operation. 
Su(l«i'k  avoids  tliis  disadvantage  -ur<v->tully  by  performing  the  opera- 
tion in  TWO  rfiri«»n-  indept-ndtiitly  ot*  c-ach  otln  r.  At  the  first  sittin^r 
the  ninili  ami  w\m\\  ribs  wen-  resected  throughout  their  entire  length 
and  tilt'  -ixtli  and  -evmth  ribs  were  ro>i'Ctrd  sub|K>riosteally  through  a 
second  panillcl  inri.-ion.  Tlii-  flap  was  pressed  into  the  cavity  in  the 
ehe>t  nnd  tixed  in  po-itji.n.  Tlie  Haj)  healed  witlinut  trouble,  Ix^rtuise 
the  secretinn  iVniM  tin-  upper  ]H.rti«»n  ot"  tin-  cavity  ran  out  through  the 
upper  wouikI.  {V'\\i.  171'.)  The  upynr  jiortion  of  the  cavity,  which 
contnicTe<l  under  j>ackini:,  was  iroattKl  in  the  same  way  at  a  second 
sittiniT  when  the  fifth  antl  f«inrth  ribs  and  the  lower  half  of  the  scapula 
Were  p<eeted.  The  intercn>tal  tissue  and  the  muscles  of  the  res(H»te<l 
j>ortion<  oi'  the  scapula  were  included  in  the  second  flap.  The  cavity 
healed  ill  two  numths  and  the  function  of  the  upptT  lobe  of  the  hmg 
w:i>  restored  to  a  considerable  degree.  Fig.  180  .»iliows  this  [latient 
after  rrmverv.      The  deformity  is  cr>ni|)aratively  .flight. 

jMrd.in  and  Kranse  ol>taiued  good  results  by  combining  Schede's 
method  with  that  of  iK'lorme. 
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Becortization  of  the  Lung  (Delonne), — I>6l<>rnie  remove*  bv  opera- 
tion llie  tibrou-s  pleuni  t'ov€'rintj  the  lun^.  Sclitile  atTeoipte<i  this, 
but  abandoned  the  nietbiKJ  on  aec«iuiit  of  the  hemorrhage.  iMlornie 
resect-^  temporarily  the  thoracic  wall  by  tnniin^  back  a  Hap  c«intainiog 
!i;kin,  miistTlcs,  and  \^nu\  and  removing  the  tibrons  masses  repre.'^enting 
Ixith  |ih*urae  by  blunt  di?^<et?tion  or  with  a  knife  and  >icJs>*ors.  The  flap 
ig  then  replaceti.  In  France  the  success  of  this  oiieration  has  been 
fairly  g«Hid,  The  rt*Huhs  are  doubtful,  IxHsmse  the  lung  does  not 
expand  in  «ome  i^Asv^y  although  the  fibrous  cortex  has  been  removed. 
Aeccirdiiig  to  Belorme,  there  h  no  way  of  a.*oertainLng  liefore  the 
ofieration  \vlicthcr  tlie  lung  will  ex[mnd  or  not. 

Summary.' — It  is  impo.ssible  to  say  which  o|w?ration  should  be  used 
in  any  given  i?ase,  l>eesiuse  the  niethotl  of  ojx^ration  in  empyema  varie^s 
just  as  much  as  the  cases.  The  methml  iiseil  will  depend  u[x»n  whether 
one  has  to  deal  with  a  tuberculous  pleura  with  a  lai*ge  or  small  cjivity, 
or  whether  the  entire  thorax  on  one  side  is  hivolved,  aud  uptii  the 
condition  of  the  patient.  It  cannot  In?  tletermined  beforehand  what 
the  i^iitient  will  stmd,  but  one  of  the  chief  f^vnditions  of  success  is  not 
to  tax  tlie  patient  tfio  nuicli  at  oue  time.  One  should  dtvtde  whether 
the  removal  of  the  suppnratiou  or  whether  a  more  extensive  opemtion 
should  be  done  for  the  purpose  of  imjiroving  the  function  of  the  lung. 
A  great  variety  of  incisions  and  methmis  have  l)een  recommendcHi,  and 
it  is  iniprolmble  that  any  two  o|itrators  would  do  the  same  operation  in 
any  given  ci-se.  If  any  attempt  at  fonning  roles  is  to  be  made,  the 
author  woidd  feel  inclined  to  follow  the  directions  below  :  1.  First 
determine  accurately  the  extent  and  the  nature  of  the  cavity.  2. 
Bef  tre  operating  attempt  to  diminish  the  size  of  the  cavity  or  obliterate 
it  by  aspiration.  (Brandt,  Pertht^,)  The  success  Is  tested  from  time 
to  time  by  measuring  the  amount  of  fluitl  that  the  ca\'ity  can  hold. 
.3.  Use  Simon- Kuster\s  openition  only  in  small  cavities  tliat  are  not 
tuberculous  ;  in  others  the  open  methods  are  to  be  preferred.  4.  With 
large  and  irre^ilar  cavities  more  accurate  apposition  is  obtained  by 
S<-'hetle's  oj^eration.  o.  If  prissible,  do  the  o|it»ration  at  one  sitting, 
but  do  not  tax  the  |Kilient  t«H>  much.  Genemlly  speaking,  Schede's 
U-s'haped  flap  operation  is  t»»  l>e  preferred  Ix'canso  the  muscle  <ittaeh- 
meut«  are  preserved.  «].  Determine  beforehand,  if  possible,  whether 
the  operation  can  be  done  at  one  sitting  or  not.  In  doubtful  cjises 
Beck-Krause's  exploratory  incision  should  be  use<L  If  it  is  evident 
that  one  operation  will  not  give  the  desired  result,  plan  to  have  the 
indivi<iual  oj^erations  independent  of  one  another.  The  flaps  should 
Ik*  made  according  to  the  conditiousi  present.  7.  Remove  the  costal 
pletira  when  it  is  tubeivulous  or  calcified,  or  interferes  with  recovery 
on  account  of  its  thickness  and  density.  In  other  cases  removal  of  the 
fibrous  mass€$<  is  not  absolutely  indicated.  8.  Try  decortization  of  the 
lung  (D^lorrae)  when  other  methods  fail. 
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s  m  pecolkr  primaur  tnmor  of  t 
pleura,  the  sfMadled  endotbelal  cucinoiDi.  llus  Tuietr  at  grow 
wa.«  fir^t  desicribed  fay  K  Wagner,  and  hler  bv-  Sdnlz.  Frimli 
has  reeently  called  attendoo  to  diis  CDodhioD  and  given  it  the  nan 
lymphangim  prrJifeia.  Accoidii^  to  Leniiartz  and  I^Dclitjev  1^  cas 
have  been  reporiHl  op  to  die  present  time.  There  i^  diffiise  tbiA— i.! 
of  tbe  plenia,  which  resembl^  niaeroeicopicallv  oidinaiy  fibrous  tfaid 
ening.  Iticroscopkal  examination  show$^  howerer,  that  there  is  i 
extensive  new  growth  of  endocheliam.     Clinical  examination  lemea 


marked  dnlnese  and  ci>mpre!»Bion  of  the  Im^.  Exploiatonr  pnndn] 
in  Frankel's  case  s^iowed  dark  blood.  Lenluurtz  and  Locfate  obtaim 
a  cfaocolate-cc^red  floid  niiich  ci>ntained  characteristic  neets  of  cidl 
The  treatment  is,  of  course,  palliative. 

Altboogh  primary  tumors  of  the  pleura  are  nnoommon,  secondai 
carcinoma  and  sarcoma  have  been  obeierved  qnite  fieqncntl]^.  Tl 
primary  fociu  is  in  some  neighboring  organ,  sndi  as  tbe  Ini^y  tl 
mediastinum,  the  cp<ophagus,  or  the  kidneys  or  may  even  be  in  sod 
distant  tissue.  Mal^nant  tumors  of  the  pleura  are  probably  ahnij 
associated  with  an  effusion.  This  may  be  serous  or  sangoiDoiis,  i 
clouded  on  account  of  abundance  of  detritus.  After  removml  of  tl 
effusion  a  certain  amount  of  dulness  persists  on  aoooont  of  the  tnmo 
This  may  attract  attention  because  of  its  unusual  positioii. 

Biagnoais. — ^The  diagnosis  is  sometimes  made  when  an  attempt  i 
aspirate  shows  that  the  needle  has  entered  a  tumor  which  fdkra  cm 
siderable  resistance  and  when  no  fluid  is  drawn  offl  One  should  m 
rely  on  a>pirati<^>n  of  particles  of  the  tumor.  GeneraUy  speakiiig^  tl 
diagnosis  will  be  evident  after  demonstrating  the  presence  of  a  jmmmi 
tumr»r  or  when  there  is  rapidly  increasing  cachexia  without  fever. 

Treatment. — ^AVhen  there  are  severe  symptoms  due  to  the  pressui 
of  an  effusion  this  should  be  removed.  Too  much  fluid  should  not  I 
removed  at  one  time  Ix^caiise  the  e.xudate  accumulates  rapidly,  and  tl 
interference  only  hastens  the  end.  The  tumors  that  arise  in  the  chesi 
wall  and  attack  the  pleura  secondarily  are  of  especial  surgical  intere 
lK»(rjnise  they  are  tin-  only  tumors  of  the  pleura  that  may  be  succest 
fully  treate<l.  The  author  emphasizes  again  that  one  should  not  hes 
tate  to  remove  a  ennsidenihle  ]>ortion  of  the  chest-wall  ^rith  the  costs 
plnuni  if  necessary,  esjK*cially  if  a  permanent  cure  depends  upon  thoi 
oughness  of  the  o|X'ration,  because  experience  shows  that  the  woun 
heals  kindly.     The  lung  exi>ands  quickly  under  a  tight  bandage. 

ECHINOOOOCnS  OF  THE  PLEUBA. 

Eehinococcus  cysts  are  rarely  found  in  the  pleura.     When  presen 

!thcy  are  usually  s<*con<Liry  to  disease  of  the  lung  or  some  abdomini 
M  t)rg^i">  althoiij^h  th<»y  may  occur  primarily  in  the  pleural  cavity, 

I  #1  Symptoms. — ^The  symptoms  are  those  of  any  tumor  of  the  pleun 
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Then?  Is  t.*ireiuii?icribe«l  tliilue?s,  tlit*  upper  margin  of  which  is  curval, 
aeconliug  to  Uuverricht.  The  eireunifeivnee  ot*  the  e<irTesptmdiDg 
Imlt'of  the  chest  is  siiil  to  l»e  eoa-iiderably  iucrea.-^L      Fever  is  absent, 

Biagnofds.^ — ^Au  absolute  diagui>i?is  can  oulv  lie  made  by  explora- 
tiiry  puncture.  This  will  show  ehanieterijitic  fluid.  It  is  clear  ass 
water,  (>r  low  >jie<:-itie  gravity,  eim tains  an  abnudanw  ot\<mliiini  chloride 
imt  lit*  albumin,  and  givers  the  Bernstein  acid  re:ietion.  The  diagnosijS 
will  beeonie  absolute  as  soon  a.s  hookleb^  or  meraljmnes  with  ihe  well- 
known  liniellar  arrangement  are  found*  It  seems  almost  |i«thi^nomouic 
of  echin«»et>ccusi  lo  have  an  erupti«»n  resembling  urticaria  follow  the 
puncture. 

Treatment. — The  treatment  must  be  radical.  The  ret?ults  of  aspi- 
nition  are  [MK>r,  aec*irding  to  Maydl's  statij^tics.  Of  16  patients 
treatetl  in  thi>  way,  1 1  di«?<l ;  some  from  empyema  and  some  fr»>m  suf- 
ftx-atioD,  due  to  jxTforatiini  of  the  iir<:»nchus.  After  making  a  flap  t*f 
j<urticient  size,  as  many  rib:^  shouUI  l>e  n^sected  as  is  necessary  to  exjiase 
the  tumor  completely.     It  should  be  radically  removed. 


CHAPTER  XIV. 


SURGICAL    DISEASES   OF   THE    LUXGS. 


A  MOXoaRAPU  on  ^urgen-  of  the  lung^  written  by  Tuffier  in  1897, 
incliuK*>  306  case-H  with  a  tlt*aili-nit('  of  2JI  per  cent.  In  29  aH?ptie 
op€ration->  (prulaptie  nf  tlit'  lung,  new  growths,  tulxeivulnus  uoflules) 
the  nioitality  was  24  |»it  cent.  ;  in  (JO  eases  of  echinowiccusi,  10  \ier 
rent.;  ami  ti't  yter  vtni.  of  'JIH  c:»se.s  of  septie  o|)erations.  Of  tLer^% 
36  were  eavitie^,  49  absce?^fte%  45  brttnehicvtasis,  II  furtMgn  botlii-.s,  77 
gangnne,  and  1  aetintmiyensis.  The  inereas^e  of  operations  and  ilio 
diniini.Hliwl  mortality  ol*  late  yt^rs  iiidiaitc  the  success  of  Htii^gical 
interterenee  in  this  region. 

General  Technic. — Many  tIangtTs  aii<l  diftieultic^  aoor»mpaiiv 
openitioii  u|H>n  an  organ  so  ntT"e.-..Kary  to  lifi-  a.-  the  lung.  The.se  con- 
ditions are  tm|netitiy  nnderrated.  The  meehanieal  er»nditions  make  it 
dittieiilt  to  iletermine  tlie  diagnosis.  The  intrathoraeie  organs  are  not 
directly  atee-sj^ibie  to  examination  on  aceonnt  of  the  unyielding  che>'t- 
wall.  Physieal  diagnosis  d<ies  not  always  give  the  de>ired  infurnia- 
tion  rt^irding  location,  extent,  and  mnltlplieity  of  lesion.  The 
meehanicid  obstructions  during  an  operation  consist,  first  of  all,  in 
eollap.'^.*  of  the  eitnv-s  pond  lug  lung,  pneumothorax,  and  the  pre^enct^ 
of  a  large  Ciivity  \vith  >litt'  walls,  whieh  remains.  Adhesions  aiv 
neeessarv^  for  die  sueeess  ol'  an  ojK'ratfon  bnt  ineilianinil  contlitions 
may  interfere  with  their  Ibrmation.  Finally,  it  is  often  almost  iinpo^- 
fiible  to  determine  whether  the  disease  if  still  localized  or  has  bec<jme 
a  diflnse  |>roeess  involving  a  large  portif*n  of  the  limg,  or  whether 
tliei^e  are  multiple  itm. 

Thomentomy  preeciles,  *if  course,  any  operation  upon  the  king.  It 
is  not  iiuj>otisible  that  simple  division  t>f  the  iiitereoi>tal  tissues  may 
at  times  be  sutticient  to  reach  any  abscess  near  the  surface  4tf  the 
bnig,  the  walls  of  which  are  intimately  adherent  to  the  thonix. 
The  author  ailvises,  however,  even  in  favomlfle  ciises  of  this  surt» 
always  to  furnish  adequate  space  by  resci-ting  ribs,  especially  since  at 
times  it  is  im|iossil>lc  to  secure  healing  of  extensive  abscess  euvities 
of  the  Inng  unless  the  ribs  have  been  resected.  Ollier's  observations 
with  reference  to  curvature  of  the  spine  and  interference  with  resj^im- 
tion  do  not  alter  the  author's  opinion  in  this  reganl,  inasmuch  as 
Ollier's  observations  have  not  been  c<irrc»lMinited  by  other  author-Sj  and 
liecause  tljingers  of  this  sort  can  be  avoided.  Surgeons  who  have  bad 
experience  with  the  tiirmer  niethiKls  of  aspiration,  and  who  have 
repeatedly  seen  fatal  hemorrhages  and  rnj^ture  id'  abscess  cavities  in 
the  bronchi,  will  be  less  liable  to  refrain  from  resecting  ribs. 
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This  operation  is?  done  in  the  sune  way  a;?  in  the  case  of  an  empyema. 
The  >\le  of  operation  de[>einl^  uptm  ihe  sitnution  of  the  fwns  in  the 
lung.  The  incision  is  made  directly  over  the  ril>  in  its  longitudinal 
axi^  and  injures  no  vessel  of  any  t^ize  or  nerve  of  inip<.irtanee.  After 
dividing  the  j^riosteum  it  should  l>e  lit^e<l  uti'  carefully  with  an  eleva- 
tor, the  rib  divided  with  bone-^^^L^soi^  or  a  wire  saw,  and  the  inter- 
vening portion  removed.  In  the  majority  of  cases  this  procedure 
d<x=^  not  give  suflSoient  space.  The  rib  immediately  alx)ve  or  below 
may  l>e  resJecte*!  in  the  same  way  through  the  finme  incision.  If  it  is 
desirable  to  reject  more  than  two  ribs,  it  is  best  to  make  a  tlap-iucij^ion 
in  the  .skin.  When  a  ctm^iderable  portion  of  the  ehe^st-wall  is  to  be 
rejected,  it  may  l>e  advisable  to  open  the  chest  in  8ueh  a  way  tliat  the 
opening  may  be  partially  or  oimpletely  closed  again  without  resecting 
rib*.  This  may  be  done  by  making  a  flap  which  includes  the  .-^kin, 
the  woft  parts,  and  the  ribs  down  to  the  pleura.  This  procedure  is 
especially  ti>  l>e  recoramcndetl  in  aseptic  operations.  After  dividing 
the  ch<^t-wall  in  this  way  and  exposing  the  pleura  over  the  seat  of 
ili-K-a-se,  one  will  be  obliged  it*  decide  whether  the  pleune  are  adiierent. 
Thii»  h  im]K>rtant  liecaa^ic  the  quei^tion  af  adh«>>ioD^  i»  directly  related 
to  the  possibility  of  furtlier  ojwrative  interference.  Generally  speaking, 
one  should  never  operate  except  when  the  lung  is  adherent.  Pleurisy 
or  pneumothorax,  etc.,  superaddeil  to  the  condition  alresidy  present, 
constitutes  grave  complications,  not  to  mention  having  the  affe<*ted 
lung  oollap!^  and  thereby  change  entirely  the  seat  of  the  disease. 

Pre-existing  pleurisy  and  long-<^intinued  disease  are  usually  con- 
sidered to  indicate  the  presence  of  adhesioa^  However,  retraction 
of  the  intercostal  sfiaces^  and  inspiratory  deepening  and  diminishing 
respirator)'  displacement  of  the  lower  margin  of  the  lung  are  far  more 
reliable  indications.  Pain  in  of  little  \*alue  in  this  reispect.  During 
the  o{)eration  the  spotted  appearance  of  the  pleura  and  thiekening  will 
lie  more  apt  to  indicate  adhesion.  Personally,  the  author  considers 
that  the  intnMluction  of  a  needle  is  not  without  danger.  In  the  absence 
of  adhesions  it  will  move  witli  res«piration,  wliereas  if  adhesions  are 
pt>esent  it  will  remain  motionlests.  Scipiejko  recommends  the  use  of  a 
man<imeter  c^mnected  with  an  a^pi rating-needle.  If  the  needle  enters 
the  pleural  cavity,  the  mercury  will  sink  ;  whereas  if  there  are  adhe- 
sions, there  will  \ie  no  change  in  the  column.  There  is  no  free  pleural 
space»  so  that  the  needle  will  lie  obliged  to  push  the  lung  ahead  of  it 
%vithout  injuring  it.  Aside  from  the  danger  ai«80ciated  with  these 
metltods  of  examtnatiou,  they  have  l>een  shown  to  Ix*  unn^liable. 

When  no  adhesions  are  pre^^ent,  or  ver^*  slight  adhesions,  it  Is  neoes- 
aary  to  produce  them  artificially  before  progressing  with  the  operatioa. 
The  varioas  methods  that  have  been  cu.'rtomary  up  to  the  present  time 
have  been  investigatt<l  by  Qu^nu  and  I»ngtiet.  When  the  W(»un<l 
hr-alcd  liy  first  intention  it  A%-as  shown  tliat  no  adhesions  formed.  The 
old  metho«ls  were  ignipuncture,  acupuncture,  electrolysis,  cauterization, 
pocking,  and  direct  sutnre.  Qnincke^f^  results  are  more  &vorable« 
After  reflection  of  the  ribs  be  packed  donn  onto  the  costal  pleura  and 
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silt  II  rate* 
und  jjai*ki'<l  it  into  the  W(tiiinl.     In  atniut  luilfuji  hour  the  c;iustie  j>en 
tratt's  the  tissues  u  few  lines  aiitl  is  then  reinoveil.      It  is  much  simpl 
and  ju8t  us  efticienl  tu  jjack  the  wmiud  down   to  the  pleura  ^Wth  i<»do- 
ibrni  jjrauze. 

Of  kite  years  the  tendency  has  been   to  use  sutures,  aud  tlie  auth 
Ijelievt'ij  that  a  suture  is  the  nmst  uecumte  method  in  suitable  cases. 
euahles  uixrating  at  oue  sitting,    whieh  is  ven*   innK>rtant  in  nrp^n 
.cases,  and  the  relation  *A'  the  iwus  of  distsise  tn  the  ehest-waJl   is    nut 
di^sturbed.       Fixing  the   hing  in   jmsition  is   renderetl  rnnch  <.'asier  by^| 
hiereasing    the    air-pivHsure    in  tlie  bronchi.     This  takes  plae^,  as  \s^ 
well  known,  in  eou|^hing,  which  let!  Delorme  to  make  use  of  incom- 
plete aniesthesia  in  tliese  eases,      D'Aiitiina  recommends  a  similar  pr»>- 
cedure.      He  ct(m|)rcs,Kes  the  healthy  side  and  excites  coiij^hing.  so  as  to 
expand   the   diseasisi    lung  and  force  it   int(f  the  wom^d.      Ronx   rnaclQ^| 
use  of  a  suture  in  181*2.     The  authi>r  |)refers  interriijitetl  ratgut  suturesi," 
Pneumothorax  with  iti?  dangers  and  infection  of  the  pleura  in  s<?|>tic 
cases  oeed  not  L»e  es|»tH'ially  fetintl  after  the  ]>lacing  of  cin-uhir  sutures 
with  subsequent  i»acking.     A\*hen  the  pus  fiwi-us  is  very  nejir  the  sur- 
face, it   may  happen   tliat  the  pleura  Ixronies  infected  along  the  ncedle- 
tmck.      In  aises  of  this  sort  an  incision  slundd  Im:  made  over  the  h>we?it 
point  of  the  pleural   mvity,  just  as  in  the  treatment  of  abst^'sses  that 
have  niptured  into  the  jFleiini.      In  cases  that  are  not  ej^iK^'ially  urgt^it 
the  si^'ond   step  c*t*  the  ^^pe^ltioll   may   l^e  delayed   several   days  after 
suturing  the  pleura.     The  w*)und  should  be  thoroughly  packet!  in  theseM 
cases.  ^* 

Exploratory  punctures  and  preliminary^  oj^ratious  have  Un^n  reoom- 
meudcHil  so  as  to  diminir^h  ttie  difficulty  in  making  the  corrupt  diagiiosis»^B 
Tutber  recommends  stripping  off  the  [larietid  pleura  for  the  puqiose  of" 
examining  the  lung  indirectly,  Razy  is  opposed  to  this  nieth<T4l,  and 
recommends  tlirc^t  palpation  of  the  limg  after  ojwning  the  pleural 
cavity,  Monml  was  unable  to  Jind  the  scjit  of  the  disease  al'ter  ojjen- 
ing  tlie  pleuml  cavity  and  i^fdpsUing  the  lung,  although  exploratoiy 
puncture  s1ioW(h1  pus. 

Extrapleural  thonicotomy  as  done  by  Tuffier  ctmsists  in  rei^eeting- 
the  chest-wall  down  to  the  parietal  pleura.  This  nn'inbnine  is  then 
sejiarattnl  fnun  the  thomx  witlnrnt  t»|K'ning  the  plein^d  <';ivity  and  the 
lung  is  jKilpated  thniugh  tin;  membrane.  This  pnx-e^hire  means  exten- 
sive interference  and  dcies  not  always  give  the  desired  informatiruu 
Lejars  pep.irts  2  cases  in  which  this  method  was  unsuc<?essfuK  although 
the  pleura  was  separated  f>r  a  cimsiilerjddc  distance.  The  same  author 
was  unable  to  flctcct  the  pus  fwus  even  after  incising  the  hing-t issue 
to  the  extent  of  ab^ut  6  cm.  The  autopsy  showwl  that  this  incision, 
which  was  made  without  profuse  hemorrhage,  passed  within  1  em.  of 
the  pus  «ivity. 

The  autlior  iM'licvcs  that  exjilomtory  puncture  with  a  large  cannla 
or  syringe  is  far  more  valuable  in  determining  the  ><-at  of  disease  after 


I 


GEXERAL  TECHXIC  OF  OPERATIONS.  505 

the  elit^t-wall  1ms  l>et'n  fipi'iiod.  Although  \w  l>t*lievt'S  that  exploratory 
pitneture  is  ait  uni?;ife  and  ilaiigemus  tiianii>uIation  when  the  eheft  has. 
not  lnvn  ojM'iie*!,  yet  after  thoi*:in*t<iiijy  it  sei'ms  to  hini  i>t"  es|Hinal 
value.  In  eases  id  whieli  the  pleura  is  adherent  an<i  the  puueture 
shows  pus  or  eehin<KtK-eus  cavities,  ete.,  the  needle  may  Ix^  left  in  jilace 
and  iLsed  a-*  a  guide  for  the  kiiife.  It  i»  not  advisable  to  remove  the 
ne<Hlle  l)ef<>re  incision  iR-eausi-  one  may  iniss  the  cavity.  0{>erations 
n|Miii  tiie  luntij  itself  are  called  |ineum(»t*»mie.s  when  the  Inng  is  simply 
inciseil^  ami  pneuuiivtomy  when  a  |»ortion  of  the  lung  is  removetl. 

It  is  a  matter  i»f  dispute  whether  it  is  Ix^st  to  use  a  knife  or  the 
cauten*  for  operating  upon  the  lung.  The  author  hns  always  used  a 
cautery,  but  l>elieves  tliat  in  nwiny  cases  a  uar^iw-iKunttHl  knife  would 
be  c^jually  as  ser\'iwnble.  The  hemorrhage  is  iictt  S4>  great  that  it  mar 
not  U*  easily  cheeked  by  lacking  as  a  ndc  If  the  tissue  is  iiiflurated 
with  a  few  vessels^  a  knife  is  umhuibtiHlly  ti»  l>e  prelerrt^^l,  hut  when 
the  tissnas  are  ver^-  vascular  diis  instrument  is  eounterindicatetl.  The 
track  made  with  a  cautery  will  Ije  mon.'  ciLsily  kept  open  in  suppuniting 
disciise  of  the  lung.  It  is  a<lvis:d>le  to  make  a  liberal  incision^  lM?c:iuse 
it  is  much  easier  U\  pjiek  with  gauiic  afterwanl.  i>igital  exaiuinatit»n 
through  tlie  incision  will  give  sufficient  iiiforniation  n-g-arding  the  extent 
i>f  the  aljM^ess.  If  it  is  not  p^tssible  in  Hud  t!ie  ftM-us,  it  will  be  tbniid 
tli:it  in  many  ais^'s  the  matter  will  sjx>iitan*.'ously  bn^ak  into  the  j>aektHl 
wound  later.  When  rublx?r- tissue  drains  are  uscii  in  the  after-treat- 
ment, these  should  be  changed  at  regular  intervals,  l>e«iuse  when  left 
in  place  for  any  length  <»f  time  they  may  ert»ile  the  veins  and  csiiise 
severe  hemorrliage.  This  sarue  accident  may  hapjK'n  afrer  packing- 
with  g-aitze,  as  in  a  c:ise  o|)erat<Hl  on  by  tlie  author  for  brMuchiectasis. 
On  remttving  a  de<i'p  {lacking  of  itMloform  gauze  ou  the  fi»uilh  day  after 
operation  a  hemorrhage  followe<l  which  left  the  patient^  who  was 
twenty-i'ight  years  of  age^  pnls<dess  within  a  few  nioment>.  The 
cavity,  about  the  size  of  u  hen's  egg,  was  jacked  tightly  with  gaui&e 
and  an  infusion  of  2J  litres  of  salt  solution  given.      HetHiven'  ensued. 

It  seems  to  Ik?  of  value  to  (nu'k  loosely  aronml  the  niblxr  tube 
drain  <lown  to  iX^  extremity-.  The  antiseptic  solntious  formerly  used 
tor  washing  out  the  travity  are  no  longer  recomrnendtHl,  Ijei-jins*:  other 
|K>rtions  nf  the  lung  may  be  infectetl  through  -4»rnc  bronchus  communi- 
cating with  tiie  abscess  cavity. 

Afker  wluit  1ms  been  said  it  \?  nnneeessjir\- tn  consider  especially 
pneiimei'tomy.  If  there  is  only  one  focus  (cyst,  tumor)  which  t-an  be 
removed  in  ta(o^  the  wound  in  the  lung  can  be  clos***!  %vith  fine  catgut 
«utiire8.  The  autljor  has  re[>eateiily  observed  o:ises  iu  which  the  siims 
in  the  lung  did  not  heal  after  the  secretion  had  tx'ased.  In  these  cases* 
an  attempt  was  made  to  tH»ver  in  the  lung  with  skin*fla|*s  oAer  freshen* 
ing  the  edge  of  the  wouud  in  the  lung. 

The  aniesthetic  and  the  position  of  the  patient  remain  tn  V>e  briefly 
mentioned.  (lencrul  umestbesia  is  nec(*ssar>*  in  most  cjises  in  spite  i»f 
the  danger  to  the  emaciated  and  weakened  individual.  The  author 
prefers  chlon>forin.     Ether  is  objectionable  on  acc«>uiit  of  the  irritating 


ions 
V  tmntln^^  pipj*in^,  and  chaiiijo 
oi  piisitutti  iuv  at  leust  a^  itau»rprc)us  to  the  jiatieiit  as  <'t>mplete  ana^s- 
thesia.  Local  ana'stliesia  ur  tnliltnition  ana?8thesia  i**  ini]iracti«ihle  on 
at^c'iinit  «*r  tlie  t'xoitomciit  aral  Tear  of  tlie  patient,  which  niako  it  im- 
jiussibk'  to  ojKTate  witli  viniv. 

Tlie  jM:»>itiori  of  tla-  patient  is  irn|xtrtant,  Itecaiise  in  the  majoritv* 
of  tlie  oasj's  one  will  prefer  to  operate  hehiml  aial  helow  the  angle  of 
the  H.*apiilii.  Tiii.s  i-egion  i>  raost  accessible  when  the  patient  lies  on 
the  healthy  side.  The  author  always  avoids  this  position  as  nnieh  as 
jK»!*sil>le,  HO  a!<  not  to  smear  the  pns  over  the  liealthy  portion  (tf  tli<» 
lung.  It  is  Iji'tter  to  have  t!ie  patient  turned  half  to  iine  side  and 
snpj>r*rt  die  shtnildcrs  and  pelvis,  no  that  the  back  is  downward  ;  this 
jHjsition  is  a  little  awkward.  When  the  focus  in  the  lung  is  in  front, 
it  is  evident  that  the  position  should  be  doi>^d. 

The  ti|M.' rations  above  deserihefl  are  emplovKl  in  inflammatory*  proc- 
essoii  of  tlie  lung,  nbsec-^ses,  pmjjrene,  lironehieetims,  tuVjcreulosis  of 
the  lung,  and  where  there  are  tnltercuhius  cnvitie^s,  Para.^^itic  disea.«ei* 
which  are  of  surgical  importance  are  eehiiioetK'cu?  ey&ts  and  actinomy- 
cosis of  the  lung. 
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ABSCESS  OF  THE  LUNa. 


This  condition  is  comparatively  rare.     Ijaennec  observed  that  crou|»- 

nus  pneumonia  was  the  most  frequent  cause  of  ab^H?ss  of  the  luni:. 
Traiil>e  and  Lenhartz  are  of  the  siinie  opini(Hi,  whereas  v,  I^eyden  be- 
lieves that  ahsc<^ses  secondary  to  simple  pneumonia  are  extremely 
rare.  Aw.^onling  to  Tnffier's  statistics,  25  of  4lt  cases  operated  iij>on 
followed  pneumonia,  althinigh  it  has  been  douhtwl  whether  these  pneu- 
monias were  all  of  the  ordinary  eronjKJUs  variety.  Of  late  years  influ- 
enza pneumonia  has  been  eon  sidereal  of  etiological  in]|M3rtance.  TrauUe  ^ 
believes  that  abscess  of  the  lung  f*Jlowing  pneumonia  is  due  chiefly  to  H 
compression  or  thrombosis  of  a  vessel,  causing  necrosis  of  the  pulmo-  ^\ 
nsLVy  tissue.  On  examining  the  abscess  pirs  it  was  shown  that  Mippu- 
ration  was  due  to  infection  with  staphyloetjcciand  streptoct>cci,  liftrif- 
his  vofi  I'omttutnm  may  also  produce  suppuration.  In  these  cases  the 
infection  is  secondary.  The  aiithtjr  is  aware  tliat  in  the  vast  majority 
of  cas<'s  croiijious  pneum4)nia  is  pr<xluee<i  by  Frankel's  pneumoer>ceus, 
and  that  this  organism  may  pnxJuee  true  snppunition  and  general 
sepsis,  sf>  that  it  is  not  always  neces-sary  to  assume  the  jireseuce  of  a 
mixed  infection. 

The  reniafning  varieties  of  abscess  of  the  lung  have  in  c^immon  the 
p<«enliarity  tliat  they  develop  in  lunvr-tissue  that  has  Imx'u  healthy  pre- 
vionsly.  Embolie  abscesses  belong  to  this  group,  and  ilevehhp  when 
infectious  material  k  deposited  in  the  lung  with  the  embolus  fnjm  tl 
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priman*  focus.  An  abscess  deVL*lops  first  i>f  all  where  the  embolus 
bewjoifS  Icxlged,  and  not  Wliind  the  enili«>liis  n.'^  in  the  ca>?e  of  iufarf- 
tions.  Of  the  various  st*ptic  iiifetrtion^,  puerperal  fever  i^  tiivt  to  \>e 
eoiphajiiz4?d.  In  these  eases  there  may  be  a  number  of  ab!^ce!^ses  in  the 
lun^  instead  of  a  single  abscess,  so  tliat  the  elinicai  pietniv  i;^  tliat  of 
pyiemia, 

AbM*esse?^  due  to  fin'eign  Ixwlies  are  U^s  fref[iient.  The  <>bjfci.'i  may 
l>e  buttons,  tn^ins,  bullets^  m*edles,  teeth,  jkartieles  of  boue,  sheaf  of 
grain,  ete.  Foreign  Ixnlies  usually  reaeh  the  right  bronehus,  Ixn^u^^e 
this  favors  the  eiUrauee  <»f  suhstanees  on  aeeount  of  its  more  vertieal 
course.  Blades  of  jtrrass  t»r  kernels  cjf  jjmin  are  fre<piently  the  eause 
of  abseesses  aceording  to  Lenhartz.  He  rep»rt>  lf>  eases  uf  this  sort, 
1 1  of  which  develops  an  abK»e?^-.  There  were  2  fatal  cxises  of  tliis 
nnmber  aud  1  fatal  giingrcne  of  the  lung. 

Injuries  rtf  the  lung  not  infrequently  cause  gangrene,  but  are  rarely 
followed  by  ab?Jcesses.  The  si>-e;dkHl  |>erforaling  abscesses,  empha- 
iiized  by  Stokes,  are  (*ompanilively  e«»nmion.  Abscesses  of  the  liver, 
subphrenic  abscesses,  and  empyenuis  U-long  to  this  group.  Caries  of 
the  >pine  or  of  the  ribs,  or  suppurating  bronchial  gUinds,  echinococcus 
of  the  liver,  ukvrs  of  the  stomach,  aud  appendicitis  are  also  to  be  men- 
tion^"*I  iti  this  couuectii>n. 

Ijcydeu  names  thnse  cjlscs  of  simple  necrosis  with  ideeratiou,  devel- 
oping in  the  indurated  lunges  of  old  in4 livid uals,  chronic  abscess  of  the 
lung.  These  en>nsist  in  ulcerating  cavities  that  increase  slowly  in  sisce 
aud  are  filled  with  pus  develoj>ecl  by  necrosis  of  the  chronic  inflamed 
tissue. 

Symptoins. — The  presence  of  an  abscess  is  iiidiciited  w  ith  the  great- 
est degret^-  «»f  oertamty  by  the  condition  of  the  sputum.  It  may  be 
eoughetl  up  in  large  quantities.  iSometimes  it  is  almf>st  pure  pus, 
<Teanidike  and  without  otlor  ;  vvheri-iis  in  other  cases  it  may  be  mouldy 
and  have  a  sour  or  sweetish  txlor.  The  odor  becomes  fetid  when  de- 
composition is  present.  A  grass^reen  sputum  bjis  n*>t  infre<|uently 
l>een  observed  prece<liug  rupture  of  an  al>scess  which  develoj^  sec- 
ondarily to  loU'ir  pneumi>nia.  When  the  hjiematoidin  crystals  are 
abundant,  the  color  may  bc»  brownish  green  or  yellow.  Trousseau 
clescrilies  a  ehfK'olate-cH>lored  sputum  ;  and  I^uhart^  rep^irts  a  proftise 
prunc^juice-like  expectoration  which  eontinuetl  for  months  in  a  case  of 
abscess  of  the  right  l*>wer  lol>e.  The  presence  of  tabs  of  tuug  paren- 
chyma is  characteristic.  These  may  Im-  several  centimetres  in  length. 
T'uder  the  microsco|)e  connective  tissue  and  elastic  fibres  of  the  alve«:>li 
may  be  recognized.  Not  infretpieutly  there  is  a  deposit  of  granular 
bliick  pigment.  Fatti'  crj'stals  are  present  as  well  as  the  hiematoitlin 
eiystals  of  Ix'yden  and  Tniube.  These  are  light  or  dark  brownish- 
rwl  glistening  riiombic  crystals  or  delicate  bundles  of  needles  which 
radiate  from  one  or  both  ends  and  often  have  a  rhombic  crystal  in  the 
centre. 

Diagnosis. — The  tempeniture-cnn'e  in  abscess  of  tlie  lung  is  not 
characteristic.     M'hen  the  abscess  follows  pneumonia,  the  temjierature 
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talfl  with  ^\f^  of  a  cavity,  will  be  deciding  data. 

GangTBDe  r)f  the  liin^  differs  from  abesccss  in  the  fool  ejcpecti>] 
£]afldc  6bre!4  are  Q.-«n0Hy  not  ti>tmd  in  ^an^reooiK  expectorate 
hKinatr^Klin  ciy^tal^^  are  tew  in  DumlKT.  Tlie  spetlDn  of  phthisic 
patieiita  may  be  reoognisEed  by  the  abmidaDce  of  myelin  drops  and  th«^ 
abeenee  of  Tnaenj««opica1  bits  of  parenchyma.  The  prei«€fi€e  of  tuber- 
cle bacilli  i<4  cr>nclaMve  evidence.  Experience  hasabown  that  abt^ceeees 
are  more  cnmrnoD  in  the  lower  lobe  of  tbe  lunjgr,  whereas;  tuberoalo^ig 
cavities  are  u«ially  foand  in  tbe  upper  \v\y^.  Elastic  fibres  are  prabe^ 
biy  always  absent  in  bninchiectasis.  When  an  abticesis  ruptures  into 
a  bronchosi  from  some  neighboring  region  ( empyema,  abnjess  of  the 
HviTj  etc.),  it  will  be  diificult  to  determine  whether  an  abscess  of  tlie 
lung  i?i  pre>*eiit  or  not. 

The  R<>ntgen  ray^  have  become  a  valuable  diagn«*tic  aid  in  al>f^*ess, 
gangrene,  cavities,  and  tumors  of  the  Iting.  The  sharp,  clear  pictures 
render  :i!>*ces^e«  and  giingrenous  pt)rtionij^  easily  rect agnized. 

Pro^oslB. — The  prr>gnosi.^  depends  largely  uptn  the  etiology*,  and 
the  niitlr.<,k    is   not  so  h(>j>ele>s  as  it?  generally  l»eIieve<L     The  nunib^| 
o!"  rectjVfrie.H  lui>  incri'axxl  ra|iidly  with  impr<.ivenient  in  teebnie,  anV 
the  nnthor  is  of  the-  opining  that  the  resiultj^  \iill  be  still  more  favorable 
when  tre.itment   is  c<:>nnneneed   in   the  early  t^tages.     The  best  re$«iil|H 
are  filifaimfl  in  ea.ses  folhiwin^  [►neiimonia.  ^| 

Treatment. — A**  regards   treiitment,  the  anthnr  is  i>blige<l  to  ix>nfes«» 
lluit    S4iriie    eases   heal    sjw»ntane<msly   with   eareful    nursing.      In    the 
niajrtfityof  the  r-ascs,  however,  a  cavity  wit li  stift*  walls  that  c«»ntinnally 
Heen't<'s  iMTsists  Ivfaiis*'  di'nsr  bands  of  fibrous  tissue  mute  the  h»be  Cljta 
th(*  I  dug  to  the  unyielding  ehest-wall  and  the  cavity  is  thns  held  ojielH 
In    these    eases    medical    tre;\tment    will    n«tt    lie  able   to   reniox^e   the 
ineelimiierd  ohsh-uctinn  to  rcH-overy.      Quincke  believes  that  ab>K^e8sa^ 
^l1ould  n-<'eive  surgical  treatment  only  when    they  show  n<>  tendency  ^| 
diriilnisli  in  size.     The  nutlufr  is  of  the  tipinion   that  tills  indi<':ition  \n 
too  iuilffinite.      He  Imlds  that   a   reeont  abscess   should    l>e  treated  at 
once.     No  general   niles  for  operative  interference  t^n   lie  given,  tbe 
decision  dc|H'ndiny:   in   tlie  individnal  case  upon  the  couditiung  presenj 
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Exploraton'  puncture  before  mwrating^  for  the  purpose  of  l<x!ating  tlit? 
ab«ces3,  L-?  dangerous  atitl  aboiiUI  \h!  avokleil.  Oti  uee^vuut  of  the  j?niall 
size  of  the  abscess  it  is  not  always  jnissible  to  hxaite  the  pus?  with  a 
nee<lle. 

The  result;?  of  ctjKTation  upon  abscesses  of  the  lung  are  given  in 
Tuffiers  statistics,  whirli  c»»mprise  all  the  cjii*^  up  to  1H97  rejiorted. 
These  statistics  contain  41*  case^  of  abscess  of  the  lungs,  47  cases  of 
brtvnchiectasis,  and  1 1  cases  of  abscess  sec<«ndarv  to  asi)iration  4if  foreign 
b^Hlies,  Of  99  cases,  23  folly\ve<l  loljar  pneumonia,  and  U  were  pro- 
dn<*e4l  hy  septic  emboli.  Resection  of  one  rib  gave  sutticieut  ex[M>sure 
in  19  cases,  and  in  9  casc^-s  several  ribs  had  to  l>e  reset'tetl.  The  pleune 
were  adherent  in  the  majority  of  tlie  aises.  In  4  cases  the  adhesion 
was  only  partial,  and  in  9  cases  there  were  no  atlhesions  whatever. 
The  pleura  was  sutured  3  times.  In  4  cases  pneumothorax  develoj^ed 
at  the  time  of  ojienition,  and  wjis  only  slight  in  2  c-.t^es  with  no 
alarming  ^ymploms.  In  one  case,  how^ever,  it  complictittHl  the  o|it»ration, 
and  in  the  other  the  fatal  termination  wjis  hastene<l  by  this  accident. 
Of  43  operations,  there  were  33  reooveries  and  10  deaths.  In  7  cases 
the  abscess  could  ni>t  l>e  ftmnd,  and  ouly  1  fif  these  pitients  survived. 
Accirrding  ti>  frarr^'s  statistics,  77  of  96  cases  iti*  abscess  of  the  lung 
openitetl  ujxin  rec<jvered,  whereas  the  other  19  died. 

Tlie  prognosis  in  abscesses  due  to  foreign  IuhHcs  is  far  less  favor- 
able. In  the  majority  of  the  cases  the  foreign  liody  is  not  found  : 
an^imling  U*  Tuflier,  onlv  once  in  1 1  i^st\s.  On  the  other  hand,  «jses 
have  been  re|xtrte<l  in  which  the  foreign  Unly  wil-^  ex|)e<.'tnratefl  spon- 
tant't:msly  later.  Schmidt  reports  the  i^ase  of  a  girl  thirteen  years  old 
who  cftughcfl  up  a  piece  of  grain  that  had  rematni^i  in  the  lung  for 
seven  and  a  half  ye:irs  and  produce*!  constant  symptoms.  I^eoni  ami 
K^wdi  report  a  case  in  which  a  cherry-stone  wa>  coughi>d  up  M'iih  con- 
sidep.ible  i>us  atU^r  having  been  in  the  lung  tor  nineteen  years.  The 
author  knows  of  a  case  in  which  the  glass  eye  of  a  doll  was  crmghet! 
up  after  a  year.  The  pulnionan*  symptoms  during  this  time  were 
slight. 

In  the  majority  of  (t\^-^  the  changes  in  the  lung  are  so  extensive 
that  recover)'  cannot  take  place,  and  for  this  reantn  imnieiliate  surgical 
interference  is  t«i  be  recommended.  A  considerable  nunilKT  of  the 
foreign  Ixidies  may  be  lixsittxl  with  the  Rontgen  rays.  Certain  of 
these  obstacles  may  l>e  removed  from  the  bmnchi  through  a  triicbt*- 
otoiiiy-wound,  when  their  size  and  sha|)e  and  the  manner  in  which 
they  have  Ix-come  hxigetl  make  it  impossible  ftr  them  to  be  c<iughed 
out.  The  prognosis  of  abscesses  due  to  eml>ilism  is  cfpially  un- 
favorable. 

.\ttentiun  has  lieen  directed  chiefly  to  acute  abscesses  of  the  lung, 
because  the  cliances  of  recovery  are  more  favorable.  The  results  are 
unifonnly  unfavorable  when  the  operation  is  done  late  and  the  patients 
ha%'e  become  mn  down  and  unable  to  withstand  even  moderate  inter- 
ference, and  pneumonia  not  at  all. 
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GANORENE  OF  THE  LTING. 

This  condition  i.^  a  iuvi>>>-i.<  oi"  xUv  liiM^^-tissnt*  priKluced  by  putre- 
faetive  bacteriii,  Miid  U  either  fircutu?iTilK.HJ  <»r  ditfiist^  Tbe  cNindition  is 
c'ouipardtively  nire,  and  ij?  met  with  more  tVfqneiitly  in  men  than  in 
wnnieii.  In  the  vast  niajortty  «»f  a»s(-s  it  inllows  h^bar  pneumonia  nr 
ptieiimunia  due  to  a  ion-i^n  body.  Ali'<»h<)lie8,  eikchectic  ])eople,  antl 
diLihi'ties  appear  t«i  be  ej«j>e<-'ially  pmiie  tt*  infection.  Gangrene  is  not 
intViMpii  ntly  pret-etled  by  a  hemorrhagic  infarction  and  by  eniboli^ra 
shutting  olf  the  circulation.  Thit*  is  esficcially  the  case  when  the 
embolus  is  derived  from  H.>me  septic  thrombus  n(  the  veins,  as  in 

Fig.  181. 


Oftngren*  Involrlng  the  greater  portion  of  the  left  lung,  following  a  penetrating  wound 

of  the  eheMt. 

puerpenil  processjcti,  decnhitui^^  and  caries  of  the  p€trr>us  portion  nf  the 
tem|>oral.  Trauma  may  he  followetl  by  panjirene  t»f  the  hiULS  as 
emphasizetl  by  Leydin  and  Stoken.  Stab-wonnds,  giins!iot-woiiudg, 
fractures  of  the  ribs,  and  laceration  of  the  bnig-t issue  must  Iw?  men- 
tioned in  this  cotnitM'tion.  BronchifH^tiisis  and  iilcenitinp  cavities  may 
protiucc  ganj^rene  when  the  stagnant  sc-cretion  undcrgvies  decomposi- 
tion, erfnles  the  bronchial  wall,  and  infiltrates  the  surrounding  pai-en- 
chyma. 
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Leyden's  statement  that  in  individual  ca^i^^  metastatic  gangrene  nf 
the  lung  may  develop  in  the  course  nl*  airie:*  of  the  middle  esir  from 
^mall  throni boshed  vein?!  in  the  petrous  portion  of  the  teni|K»ral  bone, 
deserve:?  espetnal  mention.  It  may  be  imjMijijsible  to  deniftnstnite  the?ie 
veins,  but  in  the  absence  of  any  other  eonetnvable  cause  this  eonuection 
must  be  a^umed  to  l»e  present.  V«dkniann  lielieves  that  in  these  cases 
the  infeetious  material  passers  thrrnigh  the  Eustachian  tube  directly  into 
the  phan-nx  and  trachea,  just  as  in  the  case  of  suppurating  cancer  of 
the  jaw  and  tongue,  diphtheria  of  the  lannix,  or  after  extensive  opera- 
tions in  the  niuuih  and  nose.  Suppurating  bronchial  glantLs,  retro- 
plmrv'ngeal  absi^-esses,  and  cancer  of  the  cesophagus  may  be  followed  by 

Flu.  182. 
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He*2ing  after  z«icctioD  of  the  cUvicle  a-nd  meet  of  the  liLa  on  the  left  aide. 

aspiration  of  suppurating  and  putrid  portions  of  tissue  secondary  to 
nipttire  of  the  bronchi,  or  may  be  directly  aspirated.  On  passing  an 
I  esophageal  sound  in  a  case  of  cancer  of  tlie  oesophagus  the  author 
observed  a  rapidly  developing  gangrene  <>f  the  lung.  This  condition 
may  also  be  secomlarj*  to  carcinoma  ht  sarcoma  of  the  lung. 

Circumscribed  gangrene  of  the  lung  may  vary  in  size  from  that  of 
a  pea  to  tliat  of  a  fist,  and  is  more  frequent  on  the  right  tlian  on  the 
lefl  side.     If  the  focus  is  superfictulf  the  lung  will  tie  retracted  and 
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tlie  pleofa  dbefjlurad^  ffddiBb  Telliyir,  tlevoid  of  loitnet  uid  coxered 
with  fibrin.  Rcoenl  gymgreoonw  Mxva&  pifs^'iit  cm  wrdoii  m  dinv  gnn-oi^^- 
Imvwo  or  bladk  mfftmnrntm,  Tht  firas  io  the  cailv  stege  fe  «NBewhAt 
denicr  than  the  MDVoiiiHliiii^  tMOMv  hot  mon  begtas  tii  inften  9i  ikm 
pfYiphcfTT,  becomcB  (mtile,  miA,  and  ^dnka.  The  locttf  gndttaUv 
•epantta  ftom  the  fiomiaDdii^  ti<iMie  aod  a  lbiil-aB>dlii^  jsgS<^ 
Mible  wmm  10  (bund  Hithtti  iIm-  cavity.  Sometimw  the  cnntenl?  arp 
brriwu  or  ^rreenii^h  black  ami  nHitaiii  fragnienu  of  ti»»e  in  a  putraJ 
maflSy  whefX'Siii  the  walU  uf  the  csix  tty  an-  liufti  with  ragged,  tab>like 
iii«Me«  of  llccrcllli(^  tMMML 

DiffbM  g^mgrme  may  be  Beoaodary  to  draunambed  proccaacs. 
The*  ptimaiy  caoae  may  be  a  btmidiieetasiA  or  some  other  caTily,  mo(re 
rarr'iy  a  |iuni1etit  mfiltnition  during^  pneumonia.  Gangrene  b  fW— 
cjiM^ntly  .^<irmdar>*  to  mptiirc  of  |»iitrefWng  f«ici  iu  the  vidniti'  of  the 
liinjf  or  l#>  uj^pimtioti  of  foul  ^hri^t*  of  nialigiuint  tis&ue  fniOi  the  up^ier 
p^jftirin  of  the  air-jKLs«agt*!*>  Diflk^  gangrene  not  infrerniently  involve* 
an  <*nlin?  loU*  of  th**  hiiig.  Both  varietiei*,  and  <^jKfi:illy  the  diffuj^ 
form,  may  U*  a*j*f>eiat«i  with  midtiple  meta.*ta-**^  Viivhow  hai*  de- 
iMTilM-^l  flh-<v?"*«-?*  ill  the  hrain  N<v»ndart-  to  the^^e  cr^nditions.  In  i\w 
mujonty  »>f  the  m^^n  exaininoil  Iwrteriohi^ically  SinphtfhH'oerwt  yyoffmtv 
alhuM  arul  tmnuM  have  Ix^en  found  in  pure  eultures.  Leyden  and  Jafi^ 
ffniinl  -ieveryl  varictie?*  •>!'  fungi  in  the  pmgrenous  ffici.  They  were  of 
the  opinion  that  one  of  these  was  a  derivative  of  Li'jJothrir  bvoc^tlii', 
nd  iiiime<l  it  h'liiofhnx  itvlmonarin.  Other  authors  have  described  a 
^  -anety  of  luierophyte  lielfinjfjng  to  tlie  i^erie;*  of  mientcoeei  and 
rcseinhliuj;  in  A/a'  the  .st:i[4iylocoeci. 

Symptoms. — The  mo»?t  important  evidence  of  pangrene  of  the  lung 
IK  t!ie  hputuni.  As  a  rule  thi?^  is  m^  cliaraeteri!*tic  that  a  diagiicj^i:? 
<%\n  lir  Muitle  Ity  fiirefrilly  examining  tlie  ex |»ect* irate.  The  extremely 
re|ftil^ive,  ioul,  ciidavL-ntris  rAav  i.s  especially  noticeable.  Scjmetinies 
the  odor  is  stale  and  aeid,  and  the  quantity  ex|KM^tonit<'<l  may  be  6(10 
€.e.  or  more  in  twenty-forjr  limirH.  The  eolor  Is  greenish  gray  or  dirty 
brownish  hnI,  and  on  stan4lin)r  the  sputum  s<*|Miratett  into  thrc*e  layers : 
the  stijMTticial  layer  is  tVothy,  dirty  yelhnv  <»r  grayish  gn-t-n,  and 
muroptinilenl,  *"i>iitainiiig  sciitteri'il  mut-ujiurulent  masses;  ihe  middle 
layer  is  af|iie»ms,  lighter  in  efilnr,  and  more  or  less  eloudy,  e<intaining 
shreds  iif  mneus  as  tlfH-enli  or  as  pollywog-like  tabs  ;  the  lower  layer  i.s 
a  dirly  greenisli-gniy  sediujcnt,  eonsisting  of  j>us  and  detritus,  whieh 
<'ont^n*ns  I>ittrieh  [>higs  of  varying  size  and  of  foul  odor.  Tlieiv  als«> 
may  he  small  hl(KMi-fhfts.  A  sputum  of  this  s<>rt  intlieates  fiivt  of  all 
that  there  is  a  pHMx^ss  of  de<i'om|>ri'sition  in  the  lung.  The  cpips^tion 
arises  always  whether  the  prrK-tss  is  in  the  interior  of  iulaet  hronehi, 
or  wlietlier  if  is  assoeiat^fl  with  destnietion  id*  ihe  luug-|Kin'nehynia. 
TraiiKc  mentions  three  ennditions  whii-li  iiidiaite  destnietion  of  the 
lujig-pah'iieliyma :  ti.  First,  when  the  physieal  signs  of  a  eavity  in  tlie 
lung  di'vel(t[i  aeutely.  If,  on  tire  other  hand,  these  8ynipt(>ms  are 
]>rewnl  wIm'Ii  the  e;isi'  eoiiirs  under  oliservation,  there  may  have  been  a 
pneumonia  whieh  has  ectntimu'd  for  a   nmsiilerable  timu  and  produced 
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ahj?co5i?es  or  indiiration  of  the*  lin><:-|itin'nrliynm  withom  KnuifiiuHUi^is 
iuid  witliiHit  a  vestitrt' <»t  ^".nigix'iK'-  f*.  A\  hen  in  a  >|nitiiin,  a>  »leH'iil»c*l 
nlxjvc,  luiritusfMijif;!!  liuiidk*^  ot*  t4a>lir  HIhts  an'  rmiinl  tlial  ure 
tjrou|MH|  in  5Lich  a  way  ua  to  rt^ciuhh'  the  arrangiuieut  i»l*  thu  lilnx-i* 
ill  the  lung-tisfiue.  It  >hould  Ix*  nientiimeil  that  i*la^tit'  tihre.-  aiv  o>in- 
l^anitively  rare  in  tlie  fXjHftitrat*'  of  i^mgrfiie  of  tlu'  hiiig.  Tht^'ir 
al>>i'iKv  is  <nid  to  Ik'  <liu'  !•*  ihf  prcst'iict*  of  fi-nncntatioti.  t\  WUvii 
thert*  are  found  in  the  foul  exixvCoiiition  invgulnr,  i>hin;:cite*l,  grayi-.!! 
tah>  with  tiiir  1  thick  lines  ur  dots,  restiublinir  tiiuler,  and  tlie  ini4'nK 
M'0|x'  shows  im  ahiiiHlaiiee  u(  bJaek  pigment  jKirtit-h's  cMWilo^l  rinse 
toirether  iu  the  amorphous  traH>hieent  material,  l)ittrieh'>  ]ilu*ri^ 
eoiitaiii  an  ahiiiKhiiife  of  fatty  ery&tals  s^-atterwl  promiscium-ly  or 
arninge<l  in  bundh*s,  In^ides  dn>|is  of  fatty  detritti:*  and  haeteria. 
Frei|tieutly  ^mailer  tUi  esinnot  be  detectetl  on  pby>icjil  examination* 
I^ir^T  fr»ei  may  lie  ree<nj^nizeil  in  almost  even'  ease  by  the  eiKirse  IhiIk 
bting  ndr-  :nid  amphorir'  lin-athintr  even  when  there  is  a  hiyer  of 
ht^dthy  hinir-tis>ue  l>i*tWM_'ii  the  cjivity  and  the  ehest-wall.  The  |k.t- 
eiii^sion-iiote  will  l>e  dull  aee»>rding  to  the  seat  and  s^ize  of  the  faeii;*. 
Fever  is  never  al>si"nt  in  gnnjrn*iie,  is  iisimny  R'niittinir,  and  in  indi- 
vidual viine^i  re^inblf^i  beetle  fever,  and  is  a>siKMatetl  with  imtfiLa^ 
p»'i>piration  and  diarrlKea.  Fre<[uent  ehills  inditrate  absorption  of 
larux-r  (piantitie>  of  pntrid  material.  Coiiijhin<:  and  dy.-pepsia  an? 
sueti  ei>niJiioii  eimeoniitants  tliat  they  neetl  not  Ih*  esiweijdly  considerwl. 

Of  et»oiplii-atioiis.  there  may  Iw  menti<au'<1,  pysemia  and  abscer^-* 
of  the  lnn»r,  [jlenrisit-s  with  or  without  infi^^-te<l  or  pnmlent  effusions. 
Severe  eoiuplit*;itions  may  Ik?  pnKhieiKl  l»y  niptnre  of  the  jraiiirrenous 
f  K'lis  into  the  siirroiindini:  rejrions,  giving  ri^e  to  pyo|)nenmotbonix  ; 
or  when  the  }»leiir,i  ha-  |iiwionsly  l»etH»nie  adlierent,  rupture  mav  take 
plaee  tbroiitrh  the  i'he^t-w;dl  and  l»e  fn|lowe<l  l)y  infdtnition  of  the 
sul»entane«Hi>  lis-iu'  with  air  and  pus.  Kiiptiir(>  may  r:ike  place  into 
the  [neiliitstinum  or  throtiirb  the  diaplmigm  into  the  aMomen. 

Diagnosis. — The  diagnotsis  will  lie  lietwei-n  putrid  brrmchitis  and 
gTinijreue,  Uitiu^'  in  l>oth  of  the?te  e«n«litionr-  the  sputum  is  aliki-  »s 
far  as  the  (nlor  is  <Hmtv'rne«l.  When  the  expeetomtiun  e«tntains  tabs 
of  tissue  theiv  is  no  ilonbt.  On  the  other  hatid,  ejises  of  gimgrene 
•  M-i'ur  in  whieh  this  s>-niptom  is  not  pre>»ent,  and  in  tA'phoid,  ]Hier|ienil 
fever,  an<l  other  septic  proees^«s  there  may  be  no  ex]Kvtonitioii  what- 
ever, only  some  lobular  intiltration,  and  the  true  naturi-  of  the  condi- 
tion is  ii«»t  ref*»«:ni»xl  ante  m<inem. 

Treatment. — <Jan^rene  of  the  lung  may  Ix*  M'comhiry  to  infiltration 
f»f  the  pnrenehyma  arrtund  the  bronchus  or  due  to  »  distend«'<l  bn^nelms 
with  foul  stiignatiup  scH-n'tion  that  is  iimlergoing  de<"om|HK.ition.  For 
ibis  reaiMin  when  hnmehii-^'tasis  is  prf*sent,  one  Fhoiild  alwavs  pn^miote 
abundant  ex[W'etoniti»ni  as  a  [imphylactie  mwistire.  Of  the  me<lieinal 
agt'iit**  tliat  make  tlie  condition  more  l>eiindjle  to  the  {mtient  and  hi^t 
surroundings  are  to  lie  mentioneii  earlKdie  acid  junl  oil  of  turjx'ntine, 
whieh  may  be  ni^e*!  as  an  inhalation  in  a  2  to  .*i  |M*r  cvnt.  ."dilution. 
According  to  the  experience  of  some  elinieian^^  inludations  of  pure 
Vol.  IL-33 
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carl)i>lk*  acid  ami  itlrrilKFl  hy  MK*au!«  f>f  C'liisrbmamr?*  mastk  givi*  tlie 
best  result.  Crt^osnti*,  rnrlHilie  arid,  ami  lead  aeetate  may  be  u.^iod 
iuternaliy,  allh»>ii|rli  tlif  benefit  derivt'd  in  usually  slight. 

Al  the  jm'sciit  time  tlie  teiideiiey  seems  to  Ik'  toward  •)j>ei'ativc 
iiit*.Tl'ereiiC<.'  in  pni^rene  rtf  the  hiiitj,  esjM'eially  when  thf  tm'ii?*  if*  eir- 
cuinserrbcHl.  SurL'"i<"td  rnterieiriiee  is  only  iiidiratt'<l  aud  promises 
sueees^  when  \\\v  tlisttn'baiHr  is  hn-alized.  Tiie  prf»^n<>si>  in  difliisc 
jLTan^ri'iu*  is  absolutely  ujifavondde.  Tl*e  cqw^nition  is  undeniably  of 
^reiit  udvaiitacre  to  thr  ]«il:ient,  btvause  if  turnislies  an  outlet  for  dcrom- 
jxjsin^^  matf/rial,  auci  t>bviati^-  tli*-  disagn-eabh'  taste  whirh  makes  iuod 
repulsivr.  AtU-r  opi-niui;  a  ea^  ity,  whieh  is  ]irefend4y  done  with  a 
eiuitery  su  as  U}  avoid  hiteetin^  the  wfiuud,  the  regiVm  is  paekcnJ  linuly 
with  i(xk»fonn  ffUUiie  and  not  washeil  out.  The  }Hitntl  expectorate 
disap]>ears  rapidly  when  the  jiaekinjr  is  ehangtMl  rwry  day  or  so.  The 
Irver  diminishrs  and  the  I'lsult.^  arc'  t-xtreniely  iavnralile  in  many  case>. 
Thr  author  i-ou>](h'rs  that  sur^rieal  interlerenre  (s  ahvnys  indicated  iu 
gangrene  t»f  the  luug  when  there  is  empyema.  At  die  «une  time  gan- 
gretie  of  the  a,jK'x  of  the  Iniig  is  nnieh  nioif  dangerous  and  demau4L< 
)mrue<liate  intei^ferenee.  When  pangn-ne  develops  as  the  result  of  the 
t*ntraiR'e  of  tiourishnnMit  after  rupture  of  the  o'sophaL^us,  the  symptoms 
are  so  aente  that  oj^erative  inteHVreuee  tip  to  the  jtreseut  time  ba.'^ 
always  Ijeen  fruitless,  Casi-s  oj' diffuse  ^au^rrene  or  eas^s  with  midtiple 
tiK.n  In  one  (►r  both  hmgs,  .signs  ttf  lurniujLritis  or  abseess  of  the  brain^ 
are  all  eomitt'riiulii'ations  to  o]H'ratiiin,  The  absenee  of  plrtiritie  adhe- 
sions is  always  uiTfavonddf,  but  lluTe  is  no  eounterindieation  to  opera- 
tive iut4"rteri'net'.  The  nuKst  inijvortaut  taetor  is  to  operate  as  early  as 
pjssible,  bee;iust'  tlic  rhanees  of  sUfxress  are  miieh  greater. 

Aeeording  t<»  Tiiflier\s  statistics,  the  majority  of  pneuniotomies 
have  been  druie  for  gruigreue  of  the  lung.  He  enuuunttes  74  eases, 
Avith  eomplete  reeovrry  in  GO  per  ecu t.  Tfie  aceidetits  baiijK'uiug  dur- 
ing an  o]>enttiou  in  these  cases  were  J*  eases  of  henioiThagt>  due  to 
erf»sion  of  veins,  4  of  wliieh  dietl.  Aeeonling  to  this  author,  tbe 
aljseuee  of  phruritie  adhr>iiins  does  not  seem  ti>  be  so  disastrous  as 
generally  supposetk  The  jtleui-a  was  tuit  a<lherent  at  the  seat  of 
oi>eration  14  times,  although  adhesions  were  [iresent  in  the  vicinity  ; 
6  times  there  were  utt  adhesiitns  whatever.  Of  the  latter  eases  1  died, 
although  ihii  fatal  termination  was  due  largely  to  the  severity  of  tbe 
oirHlition  itseli".  In  tlie  third  and  fourth  rases  the  eavity  was  oiH^ned, 
aufl  in  the  other  two  this  wa-  impossible.  The  foens  of  the  gangrene 
rujiturefl  into  the  pleural  eavity  ttf  its  (»wn  aeeord  two  days  later  in 
one  ease,  and  in  another  piu'umothon\x  developed.  Recovery  tix)k 
place  in  this  ease.  More  than  two-thirds  f)f  the  recoveries  were  in 
eases  ol"  metapneiunonic  gangrene,  in  which  the  |mjgnosis  is  much 
more  nnlavorable  in  other  eases,  (ian'6's  statistics,  including  122 
cassfl  of  r>perate<l  gangrene  of  the  king,  show  IS  recoveries  and  42 
deaths.  1\(h4us  showwl  in  1895  tliat  about  (50  to  75  percent,  of  the 
cases  dietl  if  not  ofx^nitefl  u|Min.  (Juiuekc  ro|>orts  It  cases  of  reeoverv', 
6  deaths,  and   I    ijuprovement  with  iiermauent  sinus  out  of  13  caf^es 
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operattil  ii|MiiK  St'hwallx'  refMirts  23  cases ;  -1  acute  cases  with  I 
recoverv  and  4  deaths;  IH  t-lirunic  gangrenous  abijt'esi**.'^  with  5  deaths, 
9  rec«:»verie!? ;  2  cases  of  ini|»nivinnent  and  2  cases  in  which  the  result 
was  unknown,  Ac^cortling  to  Fabricant,  the  niortality  wa.H  38.5  per 
cent,  in  2«i  (.-aises.  It  will  i)e  seen  fn>ni  tbt^e  tipures  that  the  results 
iif  iijM'nitive  intertert'iut*  aiv  favorable.  The  author  emphasized  again 
that  the  prognosis  is  Ijt'tter  when  the  e<njditiou  ha^  existed  for  a  short 
time.  The  dictum  appliadile  t»j  sin* pie  ubsccsses,  that  the  chances  of 
nvovt*rv  are  k»ss  the  ohh-r  tlie  abscej^s,  ap|i]ics  to  a  much  greater  degree 
to  g:in.i;reoi>iis  pnK*esse-. 

One  »ht>ulil  not  atlvise  waiting  when  then-  is  no  doubt  t>f  the  diag' 
iia'-i>.  lM\".iusf  ^ptntaut^ius  iveover}'  is  improbable. 

BRONCHIECTASIS. 

There  may  W  a  cylindri<':d  and  a  ^jceulate*!  dl.stentif*n  of  the 
oronchi.  Cylindrical  bnmehitH'tiL^is  may  involve  a  single  branch  or 
hcveral  branehe-,  or  several  lolx's  of'  the  Inng^  but  atfeets  as  a  rule 
tht^  smaller  and  meilinui-size<l  bi-oncfii.  M'hen  the  lai^r  bn*nchi  or 
nie«lium  l»r«*t)ciii  alone  are  involve* I,  the  extreniity  of  the  distended 
|>ortion  is  chil>-like.  When,  on  the  other  hand,  the  dilatation  is  of  the 
terminal  jiortion,  thecnt  j^eetion  of  the  affeeti'tl  p^irtion  of  the  lung  will 
rt-M-mble  a  coarse  s|M>nge.  The  cylindrical  variety  is  secondary  to 
spindle-sha|HMJ  or  rosary-likc  dilatations.  All  <tf  these  dilatations  of 
the  bnmchi  are  removtNl  from  surgii^l  interference.  As  a  nile  they 
pniduce  no  severe  ihsturbances,  and  the  pr<igni»si^  is  not  altogether  bad 
Avitti  symptomatic  treatment.  Sac-like  lu'^jnchii'ctasis  develops  at  the 
ex|>i»use  of  the  lung  |>arfnchyma.  \  bronehns  may  lie  *listende*l  in 
sitnie  parts  of  its  course  to  the  sis^'  of  a  hen's  egg  or  may  terminate 
in  a  sac.  S<»metimes  the  bronchus  ending  in  the  sac  becomes  nblit- 
erate<l,  U-aving  a  ch>sed  cavity — a  cyst  as  it  were — ^the  contents  of 
which  undergo  changes  just  as  in  <irtlinary  cysts.  Several  sao-Iike 
<li]at;itions  may  follow  one  another  4'|(»sely  ami  fonn  a  large  cavity 
that  is  snUlivided  by  the  remaining  prrtion  of  the  bronchus. 
Sae-ltke  hrtuiehiecta'*e.s  may  be  ver>-  extensive  and  may  involve  all 
the  bronchi  of  the  lung.  The  jMirenehyma  situateil  b*^twe<u)  the  <li- 
]ate<l  tidx's  is  more  or  Icsji  shrunken  and  dis;ipj)ears.  Even  in  cases 
that  are  not  so  extensive  the  lung-tissue  betMeen  the  cavities  is  c»>n- 
tracttnl  and  fibrinous.  These  filmius  liand.>t  frecjnently  ejttend  outwarci 
to  the  thieketKxl  pleura,  s<i  that  the  system  of  cavities  is  intimately 
adlierent  with  the  tboracie  wall.  As  a  nilc  it  is  imjiossiblc  for  the 
cavities  to  eiilla|t>*?  on  account  of  the  unyiekling  nature  of  the  ehes.t- 
wall  Thosf  ri^Mrions  of  the  liuig  not  jitf'eeled  by  bronchiectasis  may 
show  niurkcil  emphysema,  and  in  the  later  istages  catarrhal  pneumonic 
f«x?i  apjK'jir  which  are  j^robably  due  to  aspiration  of  infected  material 
lK>m  the  dilate<l  bronchi. 

Congenital  bronchiectasis  should  be  mentiftneil  espcn  iidly.  Gmvvitz 
refiortij  a  case  in  which  one  of  the  lower  lobes  batl  been  cliange<l  to  a 
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and  is  t*>^>crial]y  conimou  in  tlu'  nmrniiip:  (ni  \v;tkiii*r  'if,  altlmugli  it 
may  re|M."at  itself  >i'vrnil  times  dmin^  tliv  iliiy.  As  a  nilr  tin' |iiitirnts 
art'  familiar  with  the  lumrs  wlu'ii  ri>tigliiiit:  luf'onios  iitressarv.  Tliis 
Hvmptom  may  he  espci-ially  vinlont  in  eortaiii  ]M»siti(*ns  uni\  <lis»|»{H'ar> 
entirely  wlten  the  i>ositi(Hi  is  nltrrcxl^  ^vhi<•h  ]tlit'iinnHMioii  <[i"ju'n(r>  on 
the  |xtsitioii  of  the  opeiiiiijr  in  the*  l>r(>m:'lii.  The  aniumit  fif  exjK'ctnnite 
raiH?d  at  mie  time  may  he  Lrreat,  even  oOn  tn  SOOe.e,,  sii  that  mie  nn'irht 
lH*!ieve  that  an  (empyema  had  ruptured  intn  the  air-pas.-a^es.  The 
sputum  is  mucopurulent,  yellt)\v,  and  se]«iratt's  int<*  two  layers  nn 
standing.  Ttie  iMittom  of  the  «:lass  will  he  efjvertnl  with  a  tliick  layer 
of  ]mrv  pu8,  whereas  the  superitatant  Huid  is  tlnn,  slightly  cUuuly,  and 
almost  serous.  The  odor  may  lie  ft  ml  nr  like  irsirlie.  or  there  may 
he  no  odor  at  all,  Hemorrhag'es  are  not  imeonimon.  There  i-  usual ly 
a  certain  aniouut  of  bhwtd  mtx(?<l  with  tlie  expectorate  and  cases  of  faUd 
hjpmoptysis  have  been  rep4irt(Nl.  Microscopfeal  examination  ?hows  pus- 
ei>lls,  drofis  oj"  fat,  and  marpirie  acid  ery>tals  when  deeomjKisition  has. 
set  in.      As  a  rule  then'  are  no  clastic  iihres. 

With  simple  bronebitn'tasis  there  is  usually  no  rise  of  tem|»eniture. 
In  a  given  case  the  fever  would  indicate  Htnie  complication  and 
depends  generally  u|>ou  infc^'ticm  with  pyogeinc  bacteria.  The  ehot- 
\vall  is  rarely  dcfoniUHl,  This  condition  has  been  observe*!  when  the 
amount  of  eontnicticm  of  the  bing  ha>  been  excessive,  or  when  ibe 
pleura  has  been  closely  iniited  wiih  the  bronchiectasis.  In  these  ea>e<4 
there  may  evidence  of  retraction  and  sinking  in  of  the  chest-wall,  and 
even  curvature  of  the  spine.  The  peculiar  changes  in  the  hands  and 
i'eet  are  known  by  the  name  of  club  Hiigers.  The  terminal  phalangos^ 
become  hypertrftphied,  just  as  in  tubereuhisis  and  canliae  iliseascs,  ip, 
whicli  chronic  cyanosis  seems  to  be  the  cause.     Percussion  and  anscul- 
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tatiuu  usually  rev«d  characteristk'  >igiis  i»f  fsivity.  TLere  may  be  more 
ur  li'*>  j)roi»uuiif<_'<l  tliilne.ss,  iitllowiil  hy  a  rf3:«ufiui]t  tyiiijiauitir  iiutt? 
airttnliiiti:  to  whetlior  the  tiivily  c»nituiii>  mnn*  air  ur  more  seiTfiiitu. 
Tlii:^  cliaQije  «tf  jKTcii-s'nin-iioir  is  -A^t  iKnitsn!  nn  ri|ML'tnf}g  or  clii?^iiig 
tlu'  numth  or  ou  cliangiiiii;  the  |M>.^ition.  SoTm-tiine^  uothiug  at  all  ciin 
]ie  tieaitl  oo  aui^cultatron,  whert-ai;  at  other  tiiuti*  there  may  be  loud 
liroiirhiiil  bre:itliiug  with  coarse  uu*i.st  sonorous  hiles. 

The  complioatitni.-  are  of  iiiijM>rtaiiee  iKfaiij^e  the  s^ui'gieal  treatment 
*Ie|»entl>  eliieHy  n\Hin  their  |iR'>eii(v,  The  iiio.*t  fre<juent  and  dan^in>ijs 
<Kviirreiice  is  purulent  deeoiuiMK-^iticju  of  the  brouehial  seeretion.s  prri- 
dueiu^  a  [»utrid  broachicis  with  seeoiidarv  catarrhal  pueumonic  proiv 
e-:-^ps  and  tiually  ^angrent'  tif  lite  lung*.  Metastatie  absee^s  of  the  brain 
ami  [Mirnleut  Tueoiiiiriti^  are  always  tatal.  Gcrhardt  claims  that  die 
8u-i'alled  rheumatoid  conditions  of  patients  witli  bniucbiectasis  are  due 
to  absi>r[>tion  of  deeoiupose*!  |)Urii  frtua  the  ctivilies.  Emphysema  is 
frequent  and  important  beeause  the  subse«|Ueiit  deveb>pments  may 
<le(H'Tid  lariri'ly  n|Mm  this  condition.  It  bus  lieeu  nientiontMj  that  tuber- 
cuIo>is  and  bmtichie<_'tJi>is  may  be  present  at  the  same  time.  Suppiira- 
tii»u  lusting  fi>r  years  i^  foiloweii  by  amyb»id  ilet^enenitiou  of  the  kidneys. 
The  heart  action  may  U'<onie  faulty  un  aceount  ijf  hypertrophy  and 
dilataUou  of  the  n*rht  ventricle. 

Diagnosis. ^ — The  diat^iiosi-  may  l>e  ditficult.  The  presence  of  tubercle 
bacilli  dors  not  ne<*ess:irily  exehale  brouehiectasis,  and  in  these  cases 
reomr^  mu^t  be  iiad  to  other  raetht^s  of  invei«tigatiiig.  It  is  fair  to 
a.s>ume  that  hronchieeiasis  may  follow  tul^ercnlosis,  but  the  reverse  is 
not  |iri»bable.  The  bistort',  tb«'  |Ki-iti(tn  of  tlie  cavities,  and  the  habits 
of  ibc  patient  are  of  importance.  It  in^iy  Lm*  im[M:)s.sil)le  to  distinguish 
bronchiei'tasis  with  tbnl  ex|Krtonitio]i  and  no  other  jjliys^ical  signs  from 
sim[>le  bntnchitis.  Tlie  condition  may  be  imjnently  confounded  with 
gangrene  of  the  lung  or  abscjc^s.s  of  the  lung,  e^jKi-ially  ^inoe  these  con- 
^iilioTis  are  not  infreqnently  found  pri'^t^nt  at  tlie  same  time. 

Treatment.—i'onsidering  the  unfavorable  prognosis,  it  will  be  ea.^ily 
under>to4Kl  why  the  majority  of  surgeons  prefer  not  to  operate.  Tntiier 
reiM>rt'«  40  eases  with  IVJ  eases  t»f  pnenmotomy,  of  which  10  die<i  and 
7  recovertnl.  S<-bwallie  reports  15  cas^-s  with  ti  deaths,  8  improve- 
ments, and  «mly  1  r*Y'*>ver\^  8i>nneid)urg  iind  Korte  re|M>rt  a  ra>e  of 
fair  reeovery.  In  the  older  stxitistii^  of  Mosler,  Fenger,  HolJisten, 
Unll.  anil  KtmelxTg  not  a  single  case  of  |»ern1anent  cure  is  repjrti**!. 
Freyhan  re|Mirts  l.*i  deiiths,  7  nnimprove<l,  .*J  imprtn-ed,  and  2  cures  out 
of  2'i  c:i*es  *if  brouchiectiisis  o|»erated  iqvm.  One  of  the  nTovr'red 
easf-s  was  affected  only  on  one  side,  (tark'  collected  o7  cases  with  3*> 
cures  ami  21  deaths.  The  cause  of  the  uasuccexsfnl  results,  in  the 
author's  oj>ini«fn,  i»  the  multiplicity  of  the  lesion  and  the  great  extent 
of  the  dilate^l  fwirtton.  The  author  considers  that  these  cases  are  incur- 
able, unless  tliH  nKH'fianicid  treatment  recommended  of  late,  crmsisting  in 
systematic  breathing  exercises,  manual  compression,  cold  applications, 
etc.,  18  able  t«»  prevent  stagnation  of  secretion  and  lengthen  life.  One 
should  differentiate  between  the  cases  in  which  a  large  uumber  of  tubes 


515 

iin^  dilntol  atnl  tlmsi^  in  wUivU  tlierr  fs  uiily  I^H'aliziMl  dihitution  of  oue 
lironcliijy,  Jii  tlw  lattiT  eitse  iHKMiiinittuny  will  givi-  satisf'ii4'tnry  ret»ults 
and  bo  of  the  utmost  U'lu-Ht  to  ttie  (Kitienr.  Ai'ter  draining  the  oavity 
tlu-  si'ptiL*  symjjtoniH  und  the  j>uruK«nt  brunch  it  is  diniini.sli,  beeaust'  the 
pu^  <*au  tind  its  way  U^  the  surfaee  thnuigh  the  wuuiid.  Kuiiig  re|M»rts 
that  he  was  enabletl  tu  restore  two  indivithials  to  eiini}uirjtive  conifurt 
by  operation  who  hiid  become  objeeti<»na]i»le  to  Ininian  sornety  on  aeronnt 
of  tlieir  extremely  fVinl  expt*tonit[oii,  ResiiJes  th*'  Kiibjeetive  relief 
tttlertMj  tbese  patii.'nts  by  ojieration^  \\iv  dangers  arc  rruntved  that  have 
been  mentionetl  in  i^tnneetitvn  with  tlie  aeciininhition  t>f  pn8  in  the 
eavitv. 

Firj.  Ik:i 
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PneuinotomT  for  Uronchiocliisis.    0[H*n  bmtichus  and  sinus. 

The  author  has  iXMi'ently  operated  upon  two  patients,  a  wttnian  thirty- 
four  ye:in*  of  age,  anil  repwitirHlly  on  a  ]nyy  eight  yearis  of  iige,  tor  tfie 
removal  of  multiple  bronchieetatic  ftx'i.  In  the  latter  patient  almost 
the  entire  tipper  left  IoIm?  of  the  lung  and  the  upper  p(*rtiou  of  the 
lower  lobe  were  ref'eetecl.  Expectoration  has  eciised,  tlie  patientV 
nutrition  is  exeellent,  and  he  stands  a  fair  elianee  of  recovering  com- 
pletely. The  seeond  ease  is  depicted  in  Fig.  \K\  showing  a  sinus 
wrth  an  open  bronchus.  The  method  rceonmiende<l  by  Quincke,  not  to 
ojien  the  interior  of  the  lung,  but  to  irscct  ncigtiljoring  portions  of  the 
eheHt-wall  and  ilivt^r  sear-<'outraetion  in  this  way,  does  not  sceni  to 
have  met  with  genend  approval.      It   is  impossible  to  state  what  the 
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intlmitioiiji  ior  uiHiniting  aiv  in  t\w>v  f;i>t's,  iKtuust*  the  iiunilter  of 
observations  re|j«truxl  «iimi>t  bo  utilixctl  in  tins  r^nnQ  and  arc  in  thcni- 
*»elvi^*  innnnpk'U'  or  ileticiedtly  df!?4;ribtil.  The  author  would  operatii 
jnst  as  in  abt*<'esses  of  the  Imii:  only  when  a  cin-nmsc-rilxHl  j>ortioii  of 
the  piilnionan^  tissno  i.n  diM.'ji>tHl.  Ilt-idi-nhain  rt'set'ted  with  favorable 
n-^uh  a  lar^*  pirtioii  of  the  left  h>\ver  lol>e  eoutuioiog  maoy  hrnii- 
ehietnatie  al>s<-<-srie^  and  a  mreinoinatrni*  mnJiile, 
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Oiily  hKTsdizetl  tnU'irnlo^is  of  the  ajK'X  of  the  lung  and  tulwix-uluus 
ejivities  of  the  lunjj  are  of  M]r^i4*:d  interest. 

Mosler  w;i.«i  Hr>t  to  aEt:iek:  tulH"reidi»si>  ol'  die  lun*;  directly  by  in- 
jections of  etirlMflic  a<'i<l  and  salieylie  acitl,  and  o|*ened  a  eavity  with 
a  knite.  Later,  Mhen  the  tnberele  liaeilUis  was  discf»vert^,  the  iufei-- 
ti<iii  theory  le:idin^  to  Mossler's  ex|>t"rinientii  was  aliundonetl,  and  Pepper 
bf^n  to  injc^-t  iiwloforni  oil.  Tfi<^  results  of  tht^se  injeetions  were  not 
sneh  that  the  nietluMl  InHiime  jrt^neniUy  nse<L  In  tiie  early  eighties 
numenxis  aninial  experiments  dennHistratini  that  it  wjts  |K>ssible  to 
resect  not  only  small  |»ortions  of  the  lung,  but  even  a  whole  IoIk». 
Biondi  injected  material  eontiiidng  baeillt  into  the  liiiig>;  of  animab, 
thiis  producing  !MlM;Teu]osj>  which  nnniiine<!  liM-aii/e«i  t'*n'  a  certain 
length  of  time-  During  this  time  he  excinLnl  the  ilis*^ise<l  hiug  and 
cure«l  sevend  of  the  animals  which  sur\'ive<i  the  o|)**ritioii.  Xo  infec- 
tion of  the  other  oi^ans  was  notieeil  in  the  rases  that  n-covered.  Bas4^^] 
n|x»n  thes*'  ex|»erinienLs  tniHTculous  |>ortious  of  the  lung  weiv  resect^tl 
by  Hiigufi  with  fatal  results.  The  o|K'ratioii  has  not  Ik^-u  re|M»at^-<l  until 
lately.  Three  c^fie^  Imve  l>een  rc|>orte«l  by  I^iW-s^m^  Doyen,  and 
Tnffier,  in  which  the  aj>ex  of  the  lung  was  resected  on  account  of  cir- 
eumsci'iije«l  tulicreulosis.  After  recover^'  no  diflerenn*  <'onld  Ih^  made 
out  between  tin-  two  sides  tin  |»erenssion  ami  ans<^ilhat»on,  liocjuiso 
the  remaining  ptrtion  *»f  tlie  upiM'r  hilM-  n>m(»h'lely  fjllMl  the  >[Kice. 
Further  investigations  Ijave  bi'cii  made  by  W,  K«»ch.  llfichelt,  i\  S{«-ng- 
ler,  Kurz»  and  Reclus.  Bull  is  nf  the  opinion  tliat  the  opening  of 
tul)erculons  c-avities  is  «>nly  a  jxiUuitive  pn»cedure,  and  might  be  justi- 
fie<l  when  the  clinical  picture  is  domiiuiteii  by  the  signs  of  the  ««vity^ 
or  when  stagnation  of  r*ec*retion  causes  a  rise  of  temperature,  and  when 
the  cavity  is  diflicult  to  em[ity  by  way  of  the  air-passages  befianse 
thefi<'  have  liecome  partly  i>blit(*rat<>l  or  phi^ig^l. 

The  above-mentioned  eases  enable  the  author  to  state  certain  general 
indications  for  o|*<'rative  interierence  in  tiib«'n-uh>sis  of  the  apex  <»f  the 
lung.  They  prove  that  with  the  teehnie  of  to-<lay  the  operation  itself 
is  devoid  of  danger.  The  chief  difficulty  lies  in  the  diagnosi.s  and  lack 
of  knowiwige  as  to  the  scat  and  extent  of  the  ff>cus.  The  most  careful 
physirrjd  examination  and  even  the  mdiograph  may  not  t^ivr  the  desirc<l 
information.  Even  when  the  o|)eratian  is  limited  to  foci  apparently 
primar\'  and  i^^lated,  one  cannot  always  determine  whether  and  how 
far  bacilli   hjive  been  carried  to  other  parts  of  the  body.     Considering 
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the  i)«)>sibility  of  recovery  by  hygienic  treatment,  one  would  be  iDclineil 
to  desist  from  so  severe  an  intedeivnce  as  this  openition  with  its  uncer- 
tain results.  One  cannot  o|K'rate  in  the  liealtliy  tissue,  and  there  is 
daniier  tliat  the  interference  may  infect  other  portions  of  the  body 
with  bacilli. 

Cavities  t>f  the  Inn*!:  liave  been  the  subject  of  ojx'rative  interference 
more  frequently,  although  the  results  are  haixUy  better.  Only  1  out 
of  '1~  cases  reported  by  Tuttier  in  lSi>7  recovere<l  completely.  All  iy 
of  Kuneberg's  Ciises  died,  and  lo  of  Loppez's  were  unsuccessful, 
although  the  oj)eration  itself  could  not  be  blame<l  for  the  fatal  result. 
0\\  the  contrary,  in  the  majority  t>f  cases,  there  was  tem|K)nirv 
impr<»vement  after  openition.  After  o|K'ning  the*  cavit^'  and  treating 
the  same  h^idly  the  genend  condition  improve<l,  the  temj^erature  fell, 
the  cough  diminishc<],  and  ba<*illi  were  no  longer  found  in  the  sputum. 
The  value  of  the  oj>eration  was  anal<>g(ais  to  that  of  oj)ening  a  broii- 
chiectatic  csivity.  Acc(^)rding  to  (Quincke,  extension  of  tuberculosis  is 
not  only  favored  by  an  abscess  along  the  bhKxl-  and  lymph-channels, 
but  also  by  aspiration  of  tuberculous  secretion  from  the  air-passages, 
and  when  the  size  of  any  of  these  cavities  which  act  as  incubators  for 
enormous  munbers  of  bacilli  is  diminished,  the  danger  of  infection  is 
considi'rably  diminished  for  the  ]>atient. 

The  author  auisitlers  that  oi^nitive  interference  is  indicated  when 
the  cavity  is  isolatcil  and  cjui  be  fairly  well  kxsilized,  and  when  the 
stjignation  of   the  contents  pr<Kluces  severe  symptoms. 

Quincke  recommende<]  in  1HS8  the  rcsection  of  ribs  and  cauteriza- 
tion with  zinc  chloride  for  the  purpose^  ui'  forming  scar-tis8ue  in  the 
lung  without  ojK'ning  the  cavity.  S]K'ngler  recommended  in  1890  a 
thoraco]>lastic  o|K^nition  without  opening  the  pleural  cavity.  Quincke 
reported  2  cases  in  1«*^06,  and  considers  that  resection  of  ribs  should 
hQ  ])erformed  l)e('ause  it  is  less  damaging  and  because  it  furnishes  the 
condition  which  fav<»rs  sixmtanwus  recovers*  from  tuberculosis  of  an 
apex. 

It  lias  been  nientioncHl  that  there  arc  two  nuH*haui«d  reasons  which 
interfere  with  the  healing  of  cavities  in  the  lung:  first,  stagnation 
of  sicretion,  and,  x'coiid,  a<lhesions  between  the  lung  and  the  chest- 
wall.  Kxperience  and  daily  observation  have  taught  the  author  that 
tnlM'reulo>is  of  the  lung  may  i>e  espeeially  vicious  in  well-develo|K.Hl 
individuals,  j»rol)a))ly  l)e(".uise  the  unyielding  up])er  ]>ortion  of  the  chest 
favnr>  the  fonnatinn  (A'  cavities.  The  author  believes  that  this  ana- 
tomical peculiarity,  l)y  preventing  encapsulation  and  scar-tissue  con- 
traction, favors  extension  of  tuberculosis  in  the  lung  more  than  in 
anv  Mth«r  organ.  It  should  be  the  surgeon's  endeavor  to  overcome 
tin-  rigidity  as  much  a-  possible  and  favor  the  natural  tendency  U> 
h<'al  w  itiun  the  <'lie-t.  The  eases  are  all  chronic  and  the  influence  of 
any  intei-fcrencc  on  the  e\])ector:ite  and  g<'nend  condition  can  Ik"  cjire- 
fuljv  watched,  an<l  if  necessary  the  cavity  va\\\  be  o|iencd  later.  A 
]>ei'jnancnt  >inu>  is  hardly  avoi«lable.  The  selection  of  pro|KT  Ciises 
an<l  an  ueeuvate  diagnosis,  and  the  in<lications  in  any  individual  case, 
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art'  tartni'pi  vtw  tlifliciilt    t«i   ikteriiiino,  an<l   the  stavfss  of  tin.*  funire 
will    <l«.'j>i'iid    ii[Km    tht'  luirnioiiiuUd  ai<si>taiitv  of  |)hy*k'iau>  and  ^^l^- 

ECHINOCOCCUS  OF  THE  LUNG. 

The  pnigiKisls  i»i'  tiiis  et>nditioii  la  not  L'-[Kt'ially  niifavonihlt'  from 
a  jiiiri^k-al  ^tandpiiut.  Xc*xt  tu  tUv  liver,  thv  lunjr  i>  uiM^t  iVtipifiuly 
attiH'tnl  l>y  rcliiniHiHvas.  Acwuxliu^  to  Xfisscr,  7  j)er  tt'nt.  of  all  thi» 
wi.-^^'s  attW't  till'  imi«^,  and  11. !►  jht  rviil.  acvordinjr  to  .Madeluni^. 
E<-hin(H'«H*rU:*  of  tln'  lunir  i-  siid  to  In.*  t-^jifi-iully  i.a»nnnoii  in  Aii.'ti-aiia. 
ill  Crfmiany  it  is  jiiwalent  in  McH-klenimrj;  aiul  Ponieninia.  The'  pnv- 
alciiiv  of  till?-  di>«iM*  in  tlii'r-i'  n-winn^  de|ien<ls  witlionl  donlit  njM»n  the 
lartrt*  ninnW-r  of  donnstir  nniuial>  in  tho>e  countrit-s  (-ht'ep  and  dop-). 

Ki'luiniMHKH'us  di'velop-^  nn»?<t  oft«fn  in  tht*  lower  IoIh.*  of  tlit*  lung, 
i*s|Mn-ially  on  tUv  n;rht  *idi*.  In  Xdsser's  stati!?tic>  it  \va:s  found  '2't 
tmu^  on  thf  right  >idi',  12  tinic-j*  on  tht*  left  sidt%  and  only  *i  tiniei*  on 
\}*yth  -idt?s.  As  a  rule  tlieiv  is  only  onr  ryst.  It  i>  niiv  t*»  noti*  ?4*v- 
rnd  I'iKM  in  tht*  liin»r.  Tiie  jijira.sit«*  dt'V4'lops  as  a  niK*  in  the  part-n- 
I'iiyinu.  TUv  t'^mnwtivx-tissne  (tijisule  is  cxtivnii'ly  Thin.  AjHH.nling 
ti>  Ahh'i-s,  tliis  <<a|)snle  is  not  diit*  to  an  iiiHamniatory  pr«Hrs-,  but 
o\v«'s  \tii  existoncx'  tu  chanf»ps  of  the  neighlKirinir  Inn^-ti-sne.  The  very 
thin  aijtMde  atid  the  yieldinjr  aatiiiv  of  the  Inn^f-ti-^-ne  present  tl«e 
most  favondjle  omditions  for  the  {rmwtli  of  eeliiiKN?occus.  Tlie  e\>t 
may  U^i^nu'  extremely  la^■J^^  not  infretjiiently  HIIin«r  the  entire  jtleund 
cavity,  displacing  the  hcnirt,  draplim^m,  and  nei^hlK^rin*:  aUlf^ni- 
inal  organ-. 

Ileferenee  has  Iw-eii  made  ti»  tlie  ih'Vi'loptni'iit  i»f  g;in<;rene  an<l 
nl»er^>  of  the  hmg  in  e^mnection  uiih  it'hinoei»ecn.s  iidVvtion.  Tlie 
hrtinelii  nrv  pc*rforsiti?<l  mor<»  frecjiiently  antl  the  fluid  and  dati^hter- 
*y>l>  are  exixx'tinnite*!.  S«imelimes  the  ey.-t  jH*rfonites  inti»  the  j»Iennil 
cavity  «ir  niptin^*^  through  the  ehest-Mall  or  ilironirli  the  diaphnignK 

Symptoms.— The  symptoms  di-fx^nd  niHHi  the  |wi«-itifni  of  the  ]xir.\- 
siiv  ami  its  >i/x'.  Sniall  eysts  may  remain  latent  in  the  Inng  for  a  long 
time,  lj;nHri'  tumors  pnMhin*  tension,  |>ain  fr«>m  pressure,  ami  dyspmiti 
on  the  slighter*!  exertitm.  The  patients  l)eo<ime  eina<*iat«l,  sallow,  and 
have  a  slimy,  l>l«MMl-tinge<I,  yellowish  sputum.  No  n\spinit*)ry  mur- 
mur Is  lu-anl  over  the  area  i»f  dnlnes.-.  Smutimes  there  may  he  faint 
hronehial  hn^ithing  «ir  a  few  small  moist  n'des  at  the  end  of  inspiration. 
If  the  e}*st  )H'i*fon»tcs  into  the  hnmehi  during  the  attack  of  coughing, 
tleafh  fn»m  snifm-ation  may  f«»Ilow,  On  the  other  hand»  the  phy-ie:il 
sign*,  of  eavity  may  apjuiir  after  theeyst  ha>  emptied  an<l  eoniplete  >]Htn- 
taiieoii>  riH'over^'  may  follow.  In  nire  eases  the  eyst  bn^aks  into  the 
phMini.  Thi!<  (Mmtlition  may  In*  o^mfouude*!  with  a  tul>«'r<'uIon.i  pnwt'ss, 
ewpt'eially  if  there  is  present  at  the  .*:ime  time  a  dry.  irritating  eough. 
Afti-r  jxHonition  nrtii^iria  Iijl*  been  r«'p(j?ite<lly  nb^ervefl  to  develop 
wliile  alwMfption  wa*  g<>iiig  on.  If  the  eysi  n»innHmic;ite<l  with  a 
bnmehiis,  pyopneumothonix  may  develop,  which  render^  the  cimdition 
much  pjoi^  wverc. 
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Diag^nosis. — T\\v  tliagiiusir^  i.s  iiuule  a^  a  ruk*  only  aiUr  tbf  cyst  lui^ 
ru|iiiirt'd  aiiil  small  t-ysth  are  being  cast  fit!',  itv  when  exp!onit4»ry  punct- 
ure >lunvs  rliaructi'ristif  oltmciiis.  Up  t<»  this  time  t\w  symptoms 
may  be  aiiahigoiis  to  tJutse  of  tuln'r<nih>sis  nf  x\\v  Itiug,  wl»i<-h  disca^^ 
c«n  be  exeiu<hxl  only  l^y  tiie  persistent  absence  c*f  tnlnTcle  baeilli  in 
the  sputum.  HiMnetJnies  eeliiiioc<KX'U.s  eysl<  ]>nMju(*e  rnnrked  bul$riii«jr 
nf  one  .side  id'  the  eheist.  Then'  will  be  alisf^lutr^  dulness  over  tbi? 
prf>Riinent  area  and  inarkf^l  diminution  (♦("  jiiivsieal  si^ns  on  ansr*nb;i- 
tion.  The  eondition  leads  one  hv  susp('<-t  some  inlrathonieiejrmwth, 
the  seat  of  wiiieb  is  siippt*seil  to  b«*  in  the  lini*^  it^'li"  ou  aeeoniit  of  tlif 
}>loody  Hpntum,  whieli  is  banlly  ever  alisent.  ^^a!^^nant  new  growths 
and  infaretituis  have  lK'<'n  at  times  *"c»id"onnde<l  witfi  this  condition. 
Althoufrh  exploratory  [Kuieture  is  tn  be  eoudt^mntHt  on  tri-nend  prifwi- 
ples,  it  must  1k^  niailv  usti  tif  iti  these  c*:n*es  to  ditterentiMte  Iwtweeii  the 
cyst  and  a  pleuritic  ednsion. 

Prognoais.— The  j»ri>gnosiH  is  always  jtrav(\  but  not  neeessarily  un- 
favorable. It  has  improved  i'lm.-'iderably  siiiee  e^-hinoeoecns  of  tlio 
lung  has  boeome  (he  subjeet  of  operative  iiitertereJHX'.  The  results  ol" 
luu^  snrgeiy  an-  nowhere  so  sneeessinl  us  in  tliis  field,  Tuttier  rcftorts 
of)  reeivveries  out  of  til  eases.  Mejsler's  mi  id  l'eipei''s  statistics,  rejwirt- 
iuf^  2\  case?  not  iiperiitecl  upon,  show  50  per  cent,  recoveries,  lundtis 
found  in  1805  that  abont  two-ihirds  <it'  tfic  psitients  imt  opTated  n[Mtn 
dicil.  Freyhau  reports  K>  easi-s  of  cclnnonK*cns  of  tlie  hniir.  He 
d*X'M  not  include  tbosi-  eas4*s  in  wbicfi  theif  was  seeondaiy  ernpyenui  or 
pyopneumothorax,  due  to  rnpture  cif'tlie  prinrary  disitiso  into  the  (ileiira, 
so  that  surgical  iuterfcreuee  as  refrartls  tlic  primary  focus  is  out  of  the 
question/  These  aises  d(j  not  br-ar  any  s]U"ci:i]  rcljitinn  to  pncumotouiy 
proper.  The  jHTi-eutap' of  rcwverv  in  the  K>  wises  was  })1.  This 
corresponds,  f^'uerally  sjioakiiip,  Uy  the  statistics  of  other  authors. 
Maydl  reports  J»  roeoveries  out  of  10  c-ases  ;  Thctmas,  27  reit»vories  out 
of  32  cases,  and  Sehwalbe  reports  <i  i*;ises  with  recovery  in  each, 
Gari*^\s  statistics  show  tliat  of  \H\  cases  in  wliich  the  focus  was  fr-eely 
c»pcuetl  and  cicaucil  oiU  71*  recovered  and  M  die<b  'iliese  tigurcs  prove 
so  conclusively  the  necessity  and  justiticiition  of  pueumotomy  that 
further  comment  is  nnnecessaiy.  The  author  lias  empluisized  that 
explorutrtry  pnnetnre  with  subscijui'iit  wn.-liing  ont  of  the  cyst  i^  dan- 
trerous  and  no  longer  iulvncat^'d.  Accoi"ding  to  iM;iydl,  111  uut  of  \{\ 
cases  treated  by  aspiration  died,  and  <i  (if  thesi'  as  tlic  result  of  sufti>- 
cation  within  twenty-four  hrturs,  dne  to  HotKlJng  of  the  brftnchi  with 
cyst  contents.     Tlic  other  4  dieil  (tf  etu[>yenu)- 

ACTINOMYCOSIS   OF   THE   LUFQ. 

Primary  aetinfmiyctjsis  of  the  lung  is  niK'onuuon.  Acc«»nling  to 
Riitimeyer,  only  2<'1  fwr  cent,  of  the  cases  are  [trimary  in  this  region* 
wbernnis  tlic  first  infectirm  tjikcs  place  in  o'^  ptT  cent,  of"  the  eases  in 
the  month  and  plmryiix,  and  in  15  y^'\'  cent,  of  the  <'ascs  in  the  st<>nuieli 
and  intestinal  canal. 
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Symptoms. — There  are  a  natiirrhal  .•^tiperHoial  variety  aff\*iiting  the 
air-|>assages  ami  y  tiestruftiw  iiilianiniatorv  variety  involving  the 
pareiicbyma  of  the  Inti^,  Then-  arc  no  :mto|»sy  re|i«jrt>  «►!'  the  first 
variety,  whih'  the  siHn>inl  is  much  more  roiiim'm,  ntul  i^  chanicten'zeti 
hy  malignant  pr«>gressive  di>iutegratit»n  of  the  hiog-jiarenehyma. 
Ac«x>ixJing  to  Karewski  and  Israel,  then'  are  three  stiigi*s  of  destruction. 

Ill  the  Hrst  stage  there  develop  [wnhronrhial  and  |int'umonie  tc»ci 
that  form  ttivitics  of  varying  -^ize  <hii'  to  e<»:igidation-nwn»>i>.  At  tlie 
|ieripher\'  there  an*  rt^ietive  inrianrmation  and  alauidant  fnnnation  of 
oounective  ti-s^ue  which  e:ui^»s  cousideriible  indtiratiou  and  i-outracliou 
of  the  lung.  The  symptoms  in  the  early  stages  are  so  slight  that 
usually  they  <li>  not  attnirt  the  attention  ftf  the  phy<ician.  The  signs 
of  chronic  pulmonary  4listiiHwince  develop  slowly  and  insidiously  with- 
out manifesting  chanteten??tic  sy nipt' mis,  unless  jierhajv>  a  few  actioi>- 
mycotie  fnngi  are  aividen tally  fonud  in  the  sputum .  When  the  diseiuse 
ha*  exLstetl  for  a  iN>nsiderabh'  time,  or  when  a  lai^  |M>rtion  of  the 
lung  has  bect>ine  indurate*!,  the  rt-gion  alferteiJ  may  l>e  dt'tecte*!  on  jier- 
ciL^sioii  and  auscultation.  Thr  iljci^  as  a  nih\  do  not  involve  the  apex 
of  the  lung,  but  appear  l)elow  the  clavicle  laterally  an<l  Whind. 

The  syniptonii*  In  the  second  stage  of  the  disease  are  much  more 
marked.  The  <;*ontinually  pn^ressing  disturbanc**  gradually  reaeh«? 
the  siirfat'e  of  the  lung  anil  attacks  the  overlying  serous  nu'nibnines. 
The  pleurse  IxM.-time  adherent  or  the  pleural  cavity  l>et«mes  tilled  with 
:in  acute  efl'usion,  or,  what  is  more  eommon,  effusion  with  adhesions 
prrjgresiies  simultaneously.  The  de^tniftiitn  and  contractirui  of  the 
lung-tissue  btM^ime  more  aiul  more  marke«l,  I^irge  portions  of  the 
lung  became  i-arnitie*!  and  ohlitcnit<'<l,  aud  the  diameter  of  the  thorax 
iK'conies  le.^-^.  The  simultaneous  presence  of  retraction  of  the  chest 
and  fresh  pleurisy  with  effusion  is  ver}-  suspicious  of  actinomycosL*  of 
the  lung.  These  effusions  are  fretpiently  the  Hrst  symptoms  that 
bring  the  [latient  to  a  doctor.  The  surface  of  the  lung  a<lhei*es  to  the 
chest-wall  jis  the  fungur?  involves  the  neighbr>riiig  regions.  Thick, 
fibrous  hands  and  granulation-tissue  pnHTressively  infiltrate  the  chest- 
wall^  or  hurnnv  downwanl  through  t\w  diaphragm  and  attack  the 
up{>er  surface  of  the  liver  or  <«use  jxTitonitis.  In  tin-  interior  of  the 
thorax  the  pnxx'ss  may  extend  to  the  mediastinum  an<l  |>ericanlium. 
Cluiiftilly  this  sttige  b  characterizcti  hy  rise  of  temperature,  piiin, 
physical  signs  of  disease  of  the  lung,  and  swelling  <if  the  chest-wall, 
where  the  ray  fungus  has  |>enetnit<*fl  the  interc<istal  spaces  and  in- 
volved the  i>verlying  subcutaneous  tissue.  The  swelling  gradually 
increai^es  in  dimensions.  In  the  early  stages  it  is  extremely  dense 
and  hard-  Ijater  it  wftens  in  places  and  may  even  fluctuate,  although 
as  a  nile  there  is  no  great  quantity  of  pus.  xV  sofl,  flabby  granulation- 
tissue  of  low  vitality  develops.  Explonitorj*  punctun*  nirely  shows 
the  presence  of  fluid,  although  at  times  it  may  be  jK>ssihle  to  find  tlie 
fungi  in  a  few  drops  of  the  slimy  pus  that  is  aspirate<l.  If  the  needle 
is  inserted  deeper,  it  will  penetrate  thick  fibnnis  bands  and  hard  areas 
of  infiltration.     No  fluid  is  foond  at  all,  or,  instead  of  pus.  a  seroas  or 
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ht'ri»*an;ruiiiour-  exudate  is  bniiiglit  t«i  \\^\\X.  Actiin»niycx>sis  difit*n* 
from  tlii>  ('onditioii  by  its  very  Aow  and  chronic  (*t>uiv<'  and  the  denize 
ela.-tic  infiltration  of  the  thoracic  wall,  rc^enlblinJ:  nn»rt*  tJiat  of  a 
luniui*.  Tliis  may  Ik.*  so  marked  that  the  condition  ha.s  frec|iu»ntly 
lM*en  ^-onfonndiKl  with  sarcoma.  The  exj)ectorate  is  not  ])athfigii(i- 
niitnic  a.-ide  irom  the  fungi  which  may  be  found.  It  is  niuoi»puriiIent 
and  in  (•hinip>,  and  may  contiiin  fresh  bliMKl,  but  dtKrs  not  present 
«la>tir  fibre.-. 

'J'hc  thinl  stage  is  eharacterizeil  by  the  fonnation  of  sinus^ief:  and 
uncontrollable  progression  of  the  disturl»ance,  not  only  in  the  interim ir 
<»f  the  IxkIv,  but  also  on  the  surface.  No  variety  of  tis^^ue  is  immune. 
Mi-tastases  are  common  and  may  apjK*ar  in  any  oi^n.  The  clinical 
picture  «>f  metastatic  pyaemia  may  be  present.  The  cimdition  may 
jK'rsist  for  ycsirs,  and  death  results  from  defe<*tiv<'  nutrition  on  acM^unt 
of  the  numerous  sinuses  from  complicatii»ns  inv(»lving  vital  organs,  or 
from  amyloid  degeneration. 

Diagnosis. — Primary  actinomycosis  of  tlie  lung  usually  prefsents  the 
j)icture  of  chronic  tulK*rculosis.  With  c<»ntinueil  fever,  night-.sweats, 
<h>pno*a,  j)n)gressive  emaciation,  and  n-ix^atcnl  haemoptysis  there  will 
Ir*  little  doubt  as  to  the  diagnosis.  The  jKTsistent  absence  of  bacilli 
will  aid  in  making  a  correct  diagnosis.  In  some  cases  an  early  diagnosis 
of  actinomycosis  of  the  lung  may  l)e  made  by  examining  the  sputum 
microscopically.  Of  »54  cases  rejMirted  by  H<Klenpyl,  a  correct  diag- 
ncjsis  was  made  IS  times  during  life;  9  times  the  fungi  were  found  in 
the  sputum  and  1»  times  in  the  pus  from  abscesses  of  the  chest-wall. 
Further  cases  have  been  rei>orte<l  by  Powell,  Godlee,  Taylor,  and 
('nM)kshank.  When  examining  the  sputum  the  fungi  might  be  con- 
founde<l  with  the  shreds  of  leptothrix.  Tiiese,  however,  are  stiffer 
and  thicker  than  the  actinomycosis  fungi,  are  never  bninche<l,  and  are 
usually  adherent  to  epithelial  cells.  The  fungus  may  at  times  resem- 
ble the  leucin  cnstals  found  in  the  sputum.  Simietimcs  the  clinicid 
picture  is  that  of  chronic  j>yaMuia.  The  ])resence  of  fungi  will  decide 
th<'  diagnosis  in  these  eases.  The  p< tints  which  w<iuld  enable  a  differ- 
ential diagnosis  between  a  new  growth  and  echin»)Coccus  cyst  have 
been  <'onsid<'re(l. 

V\)  to  the  jn-cseiit  time  4  cases  of  actinomycosis  of  the  lung  have 
\)vv\\  r('])ort('«l  tliat  were  cunKl  by  ojK'nition  :  1  by  Karewski,  2  by 
Sililan^c,  :in«l  1  by  .Jakowsky.  The  autlior  agRvs  with  the  statement 
mailr  by  Karew^ki  that  a>ide  from  these  4  case>  there  i\vq  a  vast 
number  (»f  cax's  that  succuml)  with  or  without  operation.  The  oiKTa- 
tivc  iiit(  rfrrencc  was  limited  t<»  opening  up  siinises  and  abscessi's,  to  be 
SUIT,  and  no  attiinj)!  to  r<'move  the  diseaM'  nidieally  was  made.  Com- 
ph'tr  miioval  ot'th*'  diseased  tissue  with  a  portion  of  the  healthy  ti>sue 
give-  the  only  pnoprct  of  permanent  cure.  In  a  certain  number  of 
ease^  iK'tinomyco^is  will  be  recoirnizeil  sufliciently  early  to  Ik*  the 
suiijrct  of  opcF-jilivi'  interference.  Tiie  stage  in  which  the  first  signs 
ol'  txicn-ion  to  the  chest-wall  aj)pear  seems  to  be  the  most  favond^le. 
A\'lu  n   there  are  swelling  of  the  chest   in  one  place  and  retraction  in 
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aii»>ther,  hoiinl-liko  intiliniti<in  of  tiie  soil  luirtj*.  siiriis  of  pkun-v 
without  t4fii-ir»ii,  nr  ap|KirtMit  tMnpyeina  not'essitati>  with  at'<.'iinjuIiition 
of  serum,  a  chmnie  ooutS4%  ab^i'iHT  *>t'  tul^ert-le  iKieilli  or  eJajstir  tfhre:* 
in  the  s|KU«m,  it  will  Ih^  jii.stiJialth*  to  make  a  tlia^no?<is  of  aetiiinrny- 
oiisis  evon  wUvii  the  ray  fuii^i  ciiunnt  \ye  fouinL  These  syDi|itoiu«« 
<leinainl  cxploraturv  pinii'tiiiv  with  hirge  nct*cUi's,  whifh  may  at  tfnie:> 
furni^sh  the  ilesinHl  eviiU'iiee.  <hi  incision  the  Hahhy  urraiiuhitions 
eiweretl  with  yellow^  "^l^^'t-  and  **U\  hemorduiges  in  the  inten<ir  of  ch-Ufse 
fibn>iis  tissue  will  imlicate  ti*e  natnre  «>f  the  troul>U\  The  siajill  funin 
niay  he  seen  durinij  the  o[K'nitii>n  in  tlie  vast  majority  of  the  L"aM>. 
This  is  the  time  to  ix'move  all  tissue  involved  rqjardless  nf  the  ><4t 
j)6irtj>  and  anatoinir;il  relations.  In  some  cases  one  may  Ik?  al»le  to 
save  n  life  which  otherwise  wonhl  have  l)eeu  saerifieetl  to  the  disease^ 
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M&Hgiiant  Growths  of  the  Lung. — Carcinoma. — Tlie  eomiKiniiive 
nirity  of  nineer  of  tlie  lung",  the  indefinite  symptom^,  and  the  luck  of 
suc^eess  atlendintJ^  snrjjfit"al  ioterferenee  <*ori*e"<|>onil  t*>  the  slight  enti- 
sideration  nf  this  •uhjivt  in  most  text-Uniks.  Primary  t^meer  of  ihe 
hing  dt>es  not  seem  to  lie  s«»  uoeomraun  as  is  generally  bi'lieve*!. 
Ai*oi>nlinij  to  Lonhartz,  there  wert*  12  ca^es  out  of  2J»'"»»i  autopsies. 
Stiitisties  |»re|iurt^I  in  Drestlen  and  Muuieh,  inehidiujir  -jn/^no  and 
rJ,noO  autojjsie-,  re.*|)ei'tively.  -^liowtnl  tltit  primaiy  nireinoma  of  the 
lung  was  present  in  2.2  and  Oj>o  jkt  t-ent,  of  the  efises.  It  i-^  nuieh 
Tnon»  common  in  men  than  women  and  a(>|x^irs  in  the  advanee*!  years 
of  life.  The  e:nicers  of  the  lunjr  :ire  either  eylindrieal  epitlielinm  or 
squamoiLS  epithelium*  Tiie  former  att»  mui'h  more  eommon  than  the 
hitter.  Awonlin);^  to  Siejr^'rt,  primary'  ttireinoma  of  the  Innor  develop-; 
lirst  from  the  idveolar  epithelium  ;  se<^»nd,  frtun  the  epithelium  of  tlie 
hronehia!  muetms  niemhmne ;  and  thinl,  fn»m  the  epithelium  of  the 
hronehial  muoms  ehuids.  Primanr'  endothelial  nmeer  ilevelops  fmm 
the  tirtlotlKlinm  of  the  >uperfieial  plound  lyniph-ohannels  and  from  the 
endothelium  of  the  pulmonary  lymph-channels,  Tnl^reulosis  anci 
eareinoma  have  frwjueutly  l>een  found  present  at  the  s-ime  time.  Of 
31  ca-ies  deseriU'*!  hy  K.  WnlflT,  tulverenl<«ts  was  fttuntl  in  23,  Sehwall*e 
examincMl  10  primary  eareinomata  of  the  limg  and  found  tuljercuhisi.* 
in  the  hing  a-^^^KMate*!  .3  limes. 

Symptoms  and  Di.\cjnii*si8. — ^CireumserilK'd  tumors,  even  when 
they  are  as  lai^  as  a  hem's  ejrjr,  r4iivly  prrxlu*-*'  ^ymptoms  that  lum 
he  detectel  hy  an^rultation  and  |»errussion,  U-cause  they  are  usurdly 
deep  ?ieated  and  rtiverwl  hy  a  layer  of  air-<ontaining  tissu<".  The  Hat. 
diffiise  variety  s^miu  pnxhiees  symptoms  of  rhn»nic  iuHltnitifm  of  the 
lung.  The  presence  <tf  hits  of  ttimor  in  the  sputum  is  the  only 
way  of  nuikin^  a  ]i«isitive  diapnosis.  These  may  he  found  in  the 
sputum  or  in  the  pleunU  effusion,  or  in  the  material  aspinittHl  from 
the  lunior. 

A>ide  from  the  UlrMMl  n.nnd  in  the  sputum,  which  dties  not  present 
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anytbiii|r  osiH-rially  t-haracteristir,  Ilaiupoln  Imn  clestTibe*!  certain  eelLi, 
the  preseitco  of  vvhifh  iV  said  tii  bf  ninre  (►r  iesh  iutliwilivf  of"  car- 
cinoma. Tin\sf'  art'  jH)lyiiiur[)hoiis  poly^jdnal  cells  {'n:\^  ironi  pigment, 
vary  in  yizf,  ami  luivc  a  distint-t  outline  and  distinct  niu-let^lu^.  They 
may  be*  in  gruup«  or  separaU'd,  and  plant  cells  sometimes  are  found. 
Particles  of  tlie  tumor  itself  make  the  diajijtio.'^is  easier.  If  the  flnid 
removed  by  e.xpliinitory  punrture  shows  a  number  t>f  jK*]ynmrphous 
c-ells  or  iH-'Hiaps  ^ronps  of  rells,  it  is  justifiable  to  make  a  diagnosis  of 
nialignant  tumor.  In  the  majority  of  cases,  however,  tliere  will  lie  no 
pleuritic  etihsion,  betause  the  pleunc  are  intimately  adherent.  It  should 
be  rememl)er(Hl  that  saitterwl  eiulotlielial  cells  may  be  found  in  any 
pleural  eifusion,  and  that  the  absence  of  bits  of  tumor  does  not  neci?s- 
sarily  exclude  carcinoma.  Kunit^  was  able  to  remnve  a  |M»rtion  of  the 
tianor  by  usin^  a  large  eaimla  for  expkfratory  puncture.  Microscopical 
examination  showctl  the  jiresenct*  of  lyni])h-cells  witli  large  nuclei  that 
were  surnmiidiHl  by  cla>tic  fibres  arran^^eil  in  bundles.  Personally  the 
author  prefers  not  to  make  use  (tf  this  method  of  examination,  because 
it  ha.s  at  times  been  fitllowecl  by  alarnun|r  hemorrhage.  Marked 
dy»|jn<ea  and  increa*sin|ij  t^iehexia  depend  on  llie  extent  of  the  new' 
t^rowtli.  Wlien  the  tumor  increases  in  si^i-  the  area  oi'  dulness  can  be 
distinctly  traee<l.  The  respiratory  nnirnuir  ceases  within  a  ver>^  short 
time.  TulMTculusis  of  the  lung,  chronic  pneumonia,  and  pleurisy  are 
the  only  conditions  to  be  meutictned  in  the  diflcrcutial  diagnosis.  The 
Routgen  rays  may  give  valuable  intbnnation  as  will  be  seen  later 
when  considering  sarctjma.  As  far  as  aneurism  and  tumors  are  con- 
ccrrKd  which  develt>p  exclusively  in  tlie  medtastiiuini,  it  may  be  men- 
tioned that  all  of  the  almve  synipt<»uis  may  be  present,  in  so  far  as 
they  are  due  exclusively  to  [jressure  in  the  mediastinum. 

PROfJN(»sis. — The  chief  reason  why  the  prognosis  is  8o  unfavorable 
i*^  probably  because  of  the  late  diagnosis.  If  it  were  possible  to 
detect  carcinoma  in  its  early  .^^tagcs,  the  result  of  treatment  might  not 
be  any  wor^^?  than  with  carcinnma  of  the  stomach.  It  does  not  seem 
unrea^oable  to  perform  cx|»]t>ratoiT  thoricotomy  just  as  exj)lonitor>^ 
laparotomy  in  cases  in  which  there  is  sufficient  reason  to  siis|»ect  some 
malignant  gniwtli.  Pncumwtoniy  is  the  only  means  of  giving  the 
patient  any  possible  hojie  for  recovery.  Up  to  the  present  time  not  a 
single  case  has  been  tlie  subject  of  operative  interference.  Wcinlwlincr 
was  first  to  resect  a  portion  of  tfie  lung  in  a  case  of  myxochondroma 
of  the  chest-wall  that  had  extended  to  the  parenchyma.  Four  out  of 
X  cases  i>perated  ujion  fr>r  tumor  of  tiic  chest-wall  that  involved  the 
lung  recovered,  ac<'ording  to  Tuffier's  statisitics.  Of  the  4  that  died, 
2  succumbi^i  shortly  after  the  ojieration  to  pleuritis.  Helfericlrs  ease 
is  >vorthy  of  menti^jn  liecause  two  lubes  of  the  lung  were  resetrteii  aud 
the  vesst^s  and  bronchi  tied  near  tlu'  hilus.  This  aise  ditd,  but  demon- 
strated that  the  operation  was  possil>le  teehnically. 

Sarcoma.— -Primary  sarcoma  of  the  hmg  is  much  more  uncommou 
than  carcinoma.  A  p<vuliar  primary  growth  in  the  lung,  which  is 
cousideretl  by  C,  Wagner  to  be  a  lymphosarcoma,  develops,  acti>rding 
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to  He^^*^  einleiiiitiilly  in  miners  in  Schnw^KTir.  These  tumors  apjK^ar 
is4:>lat4Hl  ill  ihr  luni;  iit  the  Iirtmi4iiiil  inuniu*  inem)>i';ine  or  in  the  |>eri' 
hronc4ii:iI  L-oniierttve  ti>-«it',  or  in  Wa\\  hn^AUtm^  yinuiltaiK'tnisly.  They 
di'velop  >lii\vly  aud  f'ortn  rmdnlo  tluu  niay  iKctinR-  of  enormous  ^b5e 
jind  involve  the  glands,  the  pleura,  liver,  and  spleen.  O^hnheini  elamid 
that  tlie-^e  lymphosiircomata  may  |M>ssilily  W  due  tt»  infeetion.  The 
author  sliares  the  npiniou  of  Anke  that  the  aetion  of  the  (hist  is 
mi^'haniml,  iK'^'anse  the  arsi'uic  whieh  is  <'ontaineil  therein  has  l»e**n 
useil  witli  a  eertiiin  amount  <»f  sutves.s  fur  the  eni'e  of  mali«rnant 
lymphoma. 

Mieros€o|»ieally  the  tuni*tr  eonsists  nf  typieal  lymphnsart*omatous 
tissue  with  an  abumlanee  nf  lymph-c;ells  and  nests  of  >pindle  eellsi. 
The  remaiuinir  |»riiJiary  san_*oniata  nf  tlie  lunjtf  ihtler  anatoniieidly  and 
elinically  from  the  Iyni|ihosareomata.  Spindle-e*_']l  s:»rmmata  are  must 
eominon,  while  the  small  anil  lar>:e  rriutid-eell  sarcf>mata  and  mixed 
varieties  are  rare»  <_)ne  eit'-e  of  tnyxi»8;irtHnna  luis  bt-en  n|H»rletL 
Lvmpho:*areoma  usually  iniiltrates  the  entire  lung,  extending  along 
the  bnniehi  or  forming  multiple  n^jtlules,  wlien^is  the  other  varieties 
usually  develop  a-<  one  large  fix-us.  This  may  luvnlve  an  entire  lobe 
or  almost  the  entire  lung. 

DiAtiNtiKis.^ — ^The  retuarks  made  In  eoiine<tiHii  with  the  diagnosis 
of  ♦•areinoma  apply  e<|ually  as  well  to  sari-oma.  There  are  apt  to  be  a 
pain  in  the  side,  a  sense  of  cippression,  iixai  cuugh  in  the  early  s«tage8. 
The)^  sym[)toras  are  usually  siipji«>st^l  to  be  due  to  a  jKTsistent  uni- 
lateral or  bilateral  bronchial  eiitarrh.  SchwallK'  eonsiders  that  the 
stridor  i>  of  es(>ecial  diagnostic  value,  and  ehiinis  that  its  absenei:  in 
carcinoma  is  due  to  the  fact  that  the  resonant  respiratory  murmur  i^ 
modified  les.s  l>y  dilTu:^*  iutrabronehia!  interference  tlian  by  the  eircum- 
scribe*!  extrahronehial  eonstrietron  fi»uud  with  sitreotua.  He  ealls 
attention  to  the  faet  that  the  enlargement  ui  the  lym|)h-glaiif]s  nmy  be 
no  great  as  t*>  constrict  the  larire  Immchi,  wheretis  in  carcinoma  the 
glands  are  miticjeably  small.  The  sputum  di»es  not  vary  materially 
from  ordinary'  bronchitic  ex|»ect^>ration.  Characteristic  fragments  of 
the  tumors  have  as  yet  never  lie^n  found.  A.  Frankel  called  attention 
to  the  tact  that  the  frctjuent  occurrence  of  cells  with  vacuoles  in  the 
seroeanguinous  jdeiiritie  eftu-sion  points  to  a  gronth  m  the  thoracic 
cavity.  The  area  (tf  dulness,  of  c^ourse,  becomes  lai^r  as  the  tumor 
develops.  Metastases  are  much  more  common  in  sarcoma  than  in 
carcinoma.  They  apfjear  as  a  ilirect  itivolvement  of  neighbr>ring 
organs,  such  as  the  heart,  vessels,  and  vertebral  cr>lumn,  or  may  be 
carried  to  the  other  lung  by  tlie  blood  or  lymph,  or  infect  lymph- 
glands  at  some  distance,  as  well  as  the  liver,  spleen^  kidneys^  peri- 
tooeom,  and  brain.  Secsondar}'  cfjnditions  api^ear  in  the  lungs,  such 
as  pneumonia  and  gangrene,  and  are  apt  to  temnnate  fatally  within  a 
short  time.  Fig.  184  shows  that  the  x-rays  may  be  of  value  in  making 
a  diagnosis. 

Treatment. — The  question  of  treatment  ha-^  been  c<insidered  in 
connection  with  carcinoma.      In  view  of  the  success  follow^ing  excwon 


whirh  are  foiiiMl  a.**  snifH>tti  rcmml  tunioiN  beneath  the  ptetini  «U»ur 
PV/A'  f»f  u  ]»(.ii*      Fihromaftf  of  the  king  lave   Uhmi   rqnuteil   hy   Hm 
taiinky,  RinflHiMM'h,  :ind  othpis,     Tliey  uvrt'  mnltiplt*  ami    varicil 
n'v/A'  fnmi    lltal  nf  iMrj-tanl-HttHj  up  tn  thai  of  a  luiztlnut.     Thty  wn 
almrnt  alwjivs  i-ituatfHl  imnv^lijitrly  arojuMl   tht*  lironchi,  arul  cvi<Kiit] 
ih.*v*'lo|Mi|  fnim    the  iwrihrorifhia]   eoiintN'tivo  tLs-^ne  or  the  i-^^iiiRH'ti^ 
tiMiie  of  the   hronchial  wall.      EuvhondromaUi   are  found  in  the   hn 
tin»rp  frofjiiriitly  tlian    h\  other  nrjran^.     Th^y  develop  fr»>m  the 
la^e  of  the  hntnelii.      They  furtu  roimd   irregular  masH'>>,  the  jsij5<»  ol 
hi^n'd  <*j^jj,  con^iistiti^  of  hyaline  eurtilage.     They  are  ii-UMlly  fount  1  tu 
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the  liiliis  of  the  hing  and  are  of  no  clinical  ini]H>rtunce.  f.MttunaUt 
were  i»l)served  by  Luschka.  They  were  small,  ilelicate  trabei-ulie  of 
Ixine  in  the  interlobular  tissue.  The  author  has  a  s)>eeinien  of  this 
sort  the  size  of  a  fist  taken  from  the  lung  of  a  man  well  advancetl  in 
years,  Dennoith  are  of  mcire  imjxirtance.  The  chief  cliniciil  symj)- 
tom  consists  of  the  coughing  up  of  hair.  The  other  symptoms  Iwive 
no  <liiferential  diagnostic  >ignificance.  There  remain  finally  to  Iw 
mentioniM]  cHfJofheiiomnUt,  which  develop  in  tiie  pleuni  and.  extend  to 
the  lung. 
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Relations  of  Main  Bronchi  (anterior  view). 
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ant«ior  rtg'um  *4'  tUv  chest,  padiatiiig  tuwanl  the  j-tornum  and  re:»ein- 
!)ling  iiLiJunitiiatlon  <4'  the  anterior  nwtlia:?tinuni.  AVhen  the  iiiflanima- 
ti«*n  h  ill  the  luitfrinr  tne«lin^th1ym,  the  sternum  may  Ix*  sensitive  to 
prv«Bure,  sJig^htly  reddened,  and  j^wollen.  Not  iufre«]uently  the  jmin  is 
intitieneed  by  the  heart  action,  :?o-cidle<l  pnlsiitin^  |iain«  Fever  and 
psiin  n^iiaDy  app-ar  early.     Cbilk  and  sweating  are  frequent.     S»me- 
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thiiis  the  prrxjeas  rt'sijlve"^,  tlu'  irjHiiinriuil«>r)'  exuilatc  btfinnos  abM»rliiHl, 
arnl  the  lever  dimiuislies.  Adhesitms  jiii4  lihroii>  hiiiiiU  I'onii,  \vLi<'Ii 
iiiiiv  exert  trtietinn  \\\nm  tlie  iiei^hlMirin^^  Hrgjiiis  mid  are  a  sotirrr'  oi* 
jinimyain'e  ii^r  suirie  lime.  This  I'tmcHtiHii,  however,  i?<  iiiieturinuin.  If 
suppuration  has  taken  plaee,  there  will  hi-  more  nr  le>??  nuirkcd  signs 
uf  pressure.  The  jiatieiits  suffer  from  dv>pnu*n»  sIi^nv  iinxiety,  jiiul  are 
restless.  The  heiirt  aeti<ni  may  Ik'  invjrulnr  ur  there  nuiy  he  a  pnlsiin 
jninuioxiens.  The  sterns  of  pressure  ar4'  nt*ver  so  evident  as  in  tlie 
gjjlid    tumors   to   \nt   eini.>idi'red   hiter,  Inrau^e    the   fluid  adajits   it>ell' 
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Tran»¥cr»e  ee^ti'm  of  cbpst  nf  infant  at  lilrtb.    Levfl  of  upper  utul  alxtli  dorsal  rertebr*. 

better  to  the  avaihible  spiie^:'.  The  abseess  may  ni|>ture  externally, 
Fluetuatiou  fan  hi-  deteet-e^l  over  an  intereostal  space  nr  at  the  side  <»f 
tlie  sternum,  or  the  point  of  rupture  maybe  at  some  distauee  with  a 
tortuous  .sinus  Ie;xding  t<*  the  ]>riniar)'  ibens*.  The  abseeas  may  bffonie 
chrouie,  es^ieeially  in  ckXi^^)^  of  tu}>ereuh>ns  di.^'ase  of  bi»ne  and  glands. 
When  no  operation  is  perfornKnl,  the  abscess  may  rupture  int<*  the 
traehea  or  lesoplui^ns  or  into  the  |K'rican1ium  and  pleural  «\vity,  and 
}'et  recovery  uni\^  Ibllow.  Most  of  tlie  ease;?,  however,  >\hich  do  not 
terminate  in  this  way  result  fatally. 

Diagnosis.^ — ^\llen  there  are  present  the  etiological  factort^  ahf»ve 
deserihcf],  sueh  as  disejise  of  tlie  (esophagus,  t^f  the  tmehea,  of  tlie 
vertebrjil  column^  f>r  of  the  sternum  or  ribs,  with  fever,  pain,  and 
pressure-symptoms,  the  diagnosis  will  be  eomparatively  easy.  In  the 
early  stage  there  may  be  difficulty  in  correctly  interpreting  the  syruji- 
toms.     Wht^n  there  is  local  j>ain  or  when  there  are  present  distiuet 
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sign?*  *if  an  al»&tvi4?i  U'lidio^^  to  ry|»ttnv  exUToally,  tlu*n,'  «iii  In-  no 
donhu  although  it  may  >i*iut'tinie.s  Ik.*  ilittii-ult  to  dctemnne  whether 
tlie  iiitlariuiiat'niu  origiimtttl  in  the  anterior  or  poisteridr  mo(HaJ^timlm» 
Thf  iliffiTtittiiil  ilia);nosi>  ImIwwu  tuiuorb  aud  chronic  inflammatioii 
without  temperature  nuiy  Ir*  dittic-ult. 
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Prognods.  —  The  prog^nosis  of  nKtlijistiiiitis  is  always  dnuhtfiit  The 
dauirer  of  general  se|)^i^  U  ^rreat,  €*<|iecially  in  the  arute  e:use?  and  in 
the  nictiistatie  eiises,  in  whieh  there  is  ^onie  severe  iiifeetious  disease 
el*ievvhere.  I>eiith  from  suffix-atiou  may  follow  rupture  of  the  abscess 
into  the  Iraehwi.  The  ehi-onic  cjises  are  the  most  favond»le,  for  it  may 
be  (Mi^sible  to  i>alj>ate  the  abscess  finora  without  and  ojjorate  sufficiently 
i-arly. 

Treatment. — In  the  early  stapes  iced  or  liot  i'ompressf*s  .shoidd  lie 
ii^etl  to  favitr  al>sorption  or  hasten  the  formation  of  j)us,  aud  an  en- 
ih*uvf»r  shoultl  l>e  made  to  drain  the  ab'irx'>s  t^avity  as  early  as  possible. 
T\w  operative  interference  will  vary  acoirding  to  whether  the  anterior 
or  |K.iislerior  tne<liik<tiiium  is  to  be  ojx*neil, 

(lalen  fn^eut-*!  the  anterior  me<li:Lstimmi  fur  the  purpose  of  dniin- 
ing  an  abscess.  He  trephine*]  the  sternum  of  u  young  man  with 
su«H*c5**.  Thid  operation  has  been  i^rfomuHl  recently  many  times. 
When  the  ftbtaotts  points  externally  at  the  side  of  the  >ternum»  one 
should  make  the  incision  in  this  r^ion,  and  after  iotniilueing  a  finger 
enlarge  the  opening  and  resect  as  much  of  the  ribs  and  sternum  in 
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produced  by  a  Ibi'i'igii  body  in  tbe  a?.sophugU:s,  cuusing  sni>piirutiv<j 
inetliastiniti!!!.  A  curvnl  inci.sion  was  made  over  the  right  elavi<'le  nn<l 
lUHTotii!  eoiiiieetivt^  tirisu*^  ioutul  by  disf^fi-ting  downward.  The  wound 
was  packcnl  with  iixh^turm  gaii/^  ami  reonvery  ttxrk  place.  Cavazzani 
reporte  a  j=tmihir  favoraljle  ciise. 
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This  fig urt!  i>.  a  «iamc-wtmt  m*KlHU'<l  v'ww  taki'ii  fnun  Miirri^.  It  shows  Ihe  relnlion  of  the 
ceaophagus  to  the  nona  Ik-1<>w  tficnrclii,  the  iivti>rc'oi«tHl  vessels,  and  the  veoic  Axygon,  hik)  the 
relation  of  each  in  the  rttw,  jiiierm^iHl  titfsiie^.  <i>s<»]khat;tut,  etc    (Bryant.) 


AVIii'ii  the  ooudition?^  are  sin'h  tliat  the  seat  of  npenitifni  i>  not  in- 
die^itnl,  tlie  jHisterior  iiiediastiimm  itmst  be  apprcmehed  fVinii  l>ehind. 
Hetdruihain  sliowed  by  jHi.^it-iinirtciii  experiments  that  by  re^cH'ting  tbe 
tmiiHverse  proeos!*  and  the  adjniding  piere  of  rib  the  posterior  mefbsis- 
tinunt  could  be  sullieittitly  opened.  Tbe  skin-ineision  is  made  elope 
Ui  the  me<h'aii  line,  and  if  necessary  a  sit^oiid  transvers^^  incisif>n  may 
be  addefl,  dividing  the  skin  and  museles.  This  methiKl  is  well 
ndiipteil  fi>r  o|K'ning  the  iipptT  [K»rtion  of  the  posterior  nieiliastiinmi. 
When  the  intlanimatory  prnei'ss  is  in  the  lower  j>ortion,  where  the 
aorta  and  ipsopbagus  may  he  interposed  between  the  foens  and  the  ver- 
telind  i'olnnni,  tbe  eonilitinns  ar<'  inneb  nmre  cliHieult.  Heiilenbaitrs 
suggestion  may  Ix^  fnllnweil  in  tliese  «^s€s  :md  st^veral  transverse  proe- 
ea-^es  re-ected  with  the  adjoining  ribs.  In  this  way  the  i/iivity  nuiy  be 
o|»enef1  up  suttieiently  and  the  o'soj»hagus  exposed,  ^vbteh  is  ,sc»  fre- 
cjuently  the  source  of  inflammiition.  This  method  is  assoeijited  wifh 
mueh  less  danger  in  theplenm  than  the  meth<Hl  advoi'att*<!  liy  Qn^nn^ 
Hartmann,  Rehn,  an<l  others,  who  resect  the  ribs  mueh  more  to  one 
side,     f'onsidenible  dis^'ussion  has  arisen  over  the  question  whether  the 
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nn-  iinlinitrs  tlnit  most  (it"  the  |H)s  (>  hh  tht*  It't't  siik*,  tin*  :ii!rlinr  jire- 
fJi>  ta  H|K'mtt'iti  this  region.  In  utlitT  <.«,*«»  lu'  jvreters  the  rij2rlit  side 
ftir  :innhMnic:il  ivaHUi*. 


TUMORS  OF  THE  MEDIASTINUM. 

Primary  Tumors  of  the  Mediastinum. — Etiology.— 'riie  etioloi^' 
of  tiiiiKHV  uf  tlic  iiH'cliiistiniiii]  is  iiu  lii'ttt'i"  known  tlian  that  uf  ^I'uwths 
in  otfur  jiortions  ot'  tlir  ImmK'.  It  i>  not  |jrohal>lr  tluit  timnna  |>la\> 
liny  part. 

Symptoms.— 'I'h4'  tirf^t  ,-yinptoin.*  oi'  tuintnv  of  \\w  innlia.-tintirn  are 
<!onnn't(Mi  witii  the  lini;^.  Prf.<.^tjrt*-syni|>toinr*  appmr  witliiii  a  i>liort 
tinir,  hrrunst'  ilio  ji^^ivAvih  progressively  limits  the  spaoe  witliin  tho  ohesi 
x\\\\\  intt'i'tri-es  witli  tin"  tboRtcie  viscini.  This  ap|»lit's  to  heni)j|i  as 
well  as  til  malignant  |rn>wth}*,  although  tlie  hitter  are  more  likely  to 
he  pnrthictive  of  mure  vicious  symptoms  on  aeeoiint  of  their  i|iiick 
^rovvlli  :ni(]  rapid  invasion  <ff  the  viscera,  linlj^in^  '»!  ihe  ehest-wall, 
either  of  the  rihs,  the  i^laviek't  or  of  tlie  sterinuii,  is  a  late  synipioui 
whieh  taeilitates  the  diaj^nosis  miisitlenihly,  Malignant  tumors  invadu 
the  viscenij  j)onetnite  the  bony  wall,  aiul  npiwur  externally  as  tumors 
of  varyinj^  size  eovered  only  by  the  soft  fwirts  auii  skiu.  The  tumors 
may  extent!  upward  and  involve  tlie  sujiniehivienlar  fossa. 

Suiietinies  the  tnnior  mass  nu*y  he  oh.-ervcMl  to  ]>ulsate  distinctly. 
This  may  be  due  to  the  great  vascularity  ta*  heeaust*  the  heart  impulse 
IM  transmitted.  The  vehis  on  the  anterior  and  lateml  portions  ui  tbe 
eliest  are  apt  to  Im*  distendeil,  or  there  may  l>e  eirrum^seribed  ceilema 
over  the  sternum  or  over  some  iither  jioilion  of  tlie  eliest  or  shoulder. 
OiK'  should  ah\'ays  jmlpate  tlie  iieek.  Tiie  larynx  may  l>e  perfectly 
innnobile.  The  tmehea  may  be  displaeed  and  enlarji^Hl  ly]nt>h-g!and8 
in  the  neek  ami  axilla  will  h<'  of  great  diagnostic  impoitanee.  Some- 
times it  is  [-Hissible  to  introiluee  a  finger  behind  tlie  upper  margin  of 
th<-  sternum  aud  palpate  the  upper  ]w>rti(jn  of  the  tumor. 

Tumor:-  whieh  lie  in  ecaituet  with  the  sternum  may  be  easily  detected 
on  jierenssion,  and  any  displaeenu*nt  of  the  normal  lines  will  be  evi- 
dent, riyspiirt'a  is  a  prominent  symptom  of  tunuirs  of  the  medias- 
tinum. This  uiav  be  produced  bv  pressure  upon  the  tmelie'a,  reeognizetl 
by  dittieiilt  inspiration  anil  stridor,  <ir  tlie  liiugs  and  hroiiehi  may  Ix* 
compres.sed  as  well  as  the  hesirt  and  large  veetsels.  No  t"«tueliisiou8  are 
to  be  drawn  from  the  etnigh  or  expectoration  whieh  is  uMially  associatofl 
w  ith  disturhsim-es  of  respiration  ;  neither  <loes  liiem<nftysis  tiid  the  diair- 
nosis  materiaHy. 

Pressure  upon  nerves  is  eomtnou,  Snnetimes  the  reenrreut  Inryi!- 
geal  iKTves  will  he  inxolved,  tmnsing  |iaralysi8  of  the  voetd  ee«tls. 
This  is  an  im[M>rtant  symptom,  hut  in  the  early  st^iges  eaii  only  W" 
reeogni /.(.•<  1  by  means  of  the  laryngeal  niirntr.  The  paralyziMl  veH?jd 
et^nl  will  be  in  the  well-known  cadaver  ]io.sitiou.  When  the  parulysi?^ 
is   bilateral^  the   dyspmea   nuiy  be   marked.      l*rw?sure  upon   the   vagi 
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ret:ir<l<  the  pulse  in  llie  early  ^tiij:i'>  ;iiicl  c-auso  ]ijil|iitatii»n  later. 
Gutririui^,  VMiiiitiiig,  mid  other  rsymptoiiij?  imve  beeu  ^iijumj^^  to  be  due 
to  |>re--v^yi"e  !i(wm  this  nerxe. 

Course.— The  e*uir-^*  «»!*  ihe  tliseuse  varies.  Benij^i  tumi>rii  gmw 
i*l*»\vly  ;Hjd  Jiiuy  auuoy  the  jiatieiit  for  yeiirs,  whereas  maligiuiiit  tuuiors 
are  a|>t  to  tenninute  fatally  univh  im>ni;  nij»idly.  .Sudden  death,  even 
l>ef(tre  a  dui<riio>is  h  made,  has  In^en  re|»eatedly  ohserved. 

Diagnosis. — It  is  often  impjssihk'  and  fr^jUently  ditficult  to  make  a 
ilia^n*»*;is  of  ttnni>r  nf  the  ine<liji^tinuni  in  the  early  !itajr«*>-  Tlie  al>ove- 
deseril>e<l  symptom^,  one  or  tiie  other  of  whieh  will  Ix'  more  or  less 
marke<I.  will  eventually  lead  to  eurreet  ettnehisions.  Lately,  the 
Rijntp'd  rays  have  l>e<'n  nso«l  with  siie<'ess  f(*r  purposes  of  diapiosi>. 
Wlifii  tlie  tumor  i-*  i»f  any  size,  the  shadow  may  Ix'  well  tmtlint*d  and 
is  usnidly  evident  «in  both  sides  of  the  sternum. 

It  is  snmettmes  ditiieult  to  differentiate  tumors  from  aneurisms  of 
the  Jiorta  \rhieh  are  situates!  in  the  mediastinal  space  and  that  have 
symptoms  in  eonnnon  with  the  new  trrowths.  The  symptoms  imlit^iitive 
of  disea>e  of  th<^  vessels,  aortic  insuffieieney»  etr.,  sh<»ulil  attraet  es|M^ 
eiai  attention.  Signs  of  inflammation  will  jtixilominate  in  mediastinitis 
and  prevent  eoidouiidiug  with  tumors.  l*ienrisy,  ]»eriosmIit^is,  and  in- 
rtltnition  of  the  hmg-tlssue  will  st»ldoni  Ije  eontountled  with  new  growths. 
It  is  always  important  to  determine  llu:  nature*  of  the  tumor  l>ei':iuse 
till'  pri>jcrnosii  and  treatment  will  de|H'nd  u|n»n  aeennite  infnrmatii^n  in 
th»<  diriN'tion. 

Benign  Tumors.^ — B:irety  and  WicHkrhofer  e:irefully  studied  dis- 
eases i*f  the  lymphatic  glantl-j.  They  tuive  siilHlivided  the  glands  int»> 
parietal  and  visri-ml^  the  tormer  Mu^  sitnatttl  alung  tin-  <-hest-wall, 
white  the  latter  an^  hw^atcxl  arouml  the  trachea  and  bronehi  and  may  lie 
deep  or  8U|X'rfieial.  These  ghinds  may  become  enlar|re<l  and  give  rise 
to  extensive  tmmirs  in  the  course  of  acute  infectious  diseases  or  tnber- 
cuhi^i*  anri  in  cfinditions  ass<xMate<l  with  secondary  iiifWtion  of  glands. 
The  enlargement  may  resulve  sp(mtane<»usly,  soften  and  lireak  dnwn, 
or  ht'Oime  indurateil  with  deposits  of  ttdcarertus  materiid.  Surgical 
interference  is  iuilieatinl  only  in  exceptional  cases. 

There  are  few  benign  tumors  ccjnipart*d  with  the  numbt*i;  of  malig- 
nant y:r<iwths.  Lip4imatu  have  Ixx-n  reported  only  a  few  time?-,  v. 
IjangenlxH^k  repttrts  a  ca*se  of  this  sort,  and  a  further  ohstTvation  hns 
Ix^Mi  added  by  GiL-isenbaiier.  Fibromata  are  also  nntximmon  and  have 
nnt  been  accunitely  ilescnbetb  Hoffmann  collatwl  7  vsLseti^  oidy  2  of 
which  are  in  lx»  c*>nsidenHj  tnie  fibn»ma,  Eckelutrn  and  Pflanz  have 
rtx^-intly  t|irecte«l  their  attention  to  dermoid  cysts.  Twenty->ix  ceases 
have  Ix'on  re|xirtetl  thus  far.  Out*  of  EekehomV  cases  was  in  a  man 
tw«nty-eight  years  of  age  who  had  suffered  from  pleurisy  with  effiision. 
Thi-  diHuppcareti  after  an  attack  of  coughing  and  after  expectorating  a 
jM-i'uliar  liHiking  material.  The  dijignosi-;  t»f  d«'rraoid  cy-^t  of  the  pleum 
was  made,  alth«»ugh  the  autopsy  showed  diat  the  anterior  mediastinum 
had  been  iiffected,  and  that  there  were  adhesions  with  the  sarrf>unding 
organs  and  a  perforation  into  a  bn>nchiis. 


TrJfORS  OF  THE  MEDLiSTTNUM. 

Malignant  Tumors. — M*i>t  of*  \\w  th*w  ^mwtlis  in  tlto  nu^iiasti- 
imrii  are  <*ar*"itn»iji:i  or  -<iriMH»i;i.  Tbt*y  usuully  develuji  in  ihc  liruii- 
chial  jijlatids,  althongli  a  ffrt-iiu  niiiulxH*  muy  :in>f  from  iriiiriuuts  of 
the  thymus.  The  iM.TiUi>>iieliiaI  c*<»riiii'<'tive  tissue  at  tlu'  nxii  »>f  the 
lung  luL-^  Ir-ch  .su|*|MistHl  h*  Ik-  tlio  iiri^iuul  n-at  in  rtTtain  i':Lsi*!i.  In 
the  ca^^es  i^iMirttti  it  is  tVeijutMitly  diftieult  to  ih*t«'riiiinc  whether  the 
growih  vfxiA  •yin'oiii:i  in"  i^jiniiuima.  Proni>uiK'Hl  lymphosamvinia  ami 
true  airtnnonm  have  Ixvii  nxnirdwl,  uliidi  aj>|x':ir  to  have  <levelo[H.*«i 
from  the  hmnrlii.  Tlie  t-amriornata  >€ein  to  rvmain  small  aii<l  cir- 
eunis«'rihetl  untl  |mMliif<'  but  fi»\v  sympiom.s  for  a  considerable  time, 
where-as  tlie  lymphosjin^^miata  are  apt  to  re*ac*h  considerable  size  quickly. 
Hortmann  ha.s  refvort*^!  a  distinct  i;mup  of  1  I  tii-ics  of  c-ircinoma  of 
the  large  hnmclii.  C'anLx.'r  of  the  bnmcJiial  jrlaiids  is  elos^'ly  rehitiil  to 
these,  and  4'liriically  the  tumors  cnn  hanlly  Ik*  distinguished  liccau^e 
the  sytnptonis  ai\\  generally  sj^teaking^  alike,  and,  as  has  been  men- 
tion£Hl,  it  may  Ik*  <lirtic(ik  to  distinguish  the  neoplasm  from  benign 
gTttwtlj*;. 

SecoEdary  Tumors  of  the  Mediastintim, — Symptoms, — The 
symptoTiis  in  the  onirse  of  secondary  new  gmwths  in  the  mtxliastiniim 
do  not  differ  maUTtally  fmm  those  of  the  primary  variety.  It  makes 
clinieaJly  m*  ditfci*ence  whctlicr  there  i>  a  primary  tinnor  <»f  the  hing 
or  of  the  pleura  or  of  the  clu*st-\vall  whii-h  ha-*  invade*!  the  nie«li:»sti- 
num  and  ;;iveu  rise  U*  symptoms  in  tliis  eotiuection.  (  onsidenition 
has  l)een  given  to  tumors  of  the  |)leura,  of  the  lung,  and  of  tlie  ohest- 
wall,  witli  their  symptoms,  ami  the  relatively  common  s<H'(aidary  ninli- 
asiinul  tmnors  that  owe  th*"ir  origin  to  d»e  mammary  gland  and  liav** 
involve<l  the  pleura  and  ^^edi:i^!tinal  glands  later.  There  nifiy  l>e 
marke*!  enlargement  of  tlie  mediastinal  glands  in  H«**lgkin's  diS4^a.se 
and  leukaemia. 

Prognosis.— The  prognosi-  of  metliastinal  tum4>rs  is  generally  poor, 
l>ecause  the  diagtK>{$is  is  rarely  made  in  the  e:irly  -tagt^.  when  the 
o|»erative  chances  are  most  favorable.  The  progtujsis  of  benign  tumf»fs 
is  Ijetter,  of  course.  They  are  usually  sitnatetl  in  the  anterior  me<liaj*- 
tintim,  and  re<^>verv  may  follow  o|*erative  interferenee,  a.s  the  author's 
exiw:^!!'!^^'  with  dermoid  cy^ts  has  ilemonHtrattil. 

Treatment. — .V>ide  fn>m  the  administration  i>f  jirsc^nie  and  pota.«i- 
Hium  i'jdidc,  which  is  undoubtedly  of  value  in  lymphonia,  «iaror)nm, 
gumma,  and  in  the  general  treatment  of  tuben^ulous  di>e:ise  of  the 
glaniLsf  the  main  efforts  will  lie  of  a  ^nrgical  nature.  It  dejx'nds  upon 
the  time  that  a  diagnosis  is  made  whether  anything  is  to  Ik*  achieved  by 
opTation  in  roaligiuint  gniwth-*.  Tlie  surgeon  .**hr>uld  endeavor  to  attack 
these  :is  early  as  possible.  The  author  is  of  the  opinion  tliat  one 
Hhould  proceed  as  nditrally  as  pissiltlc  the  moment  the  diagnosis  is 
made,  resect  the  sternum,  or  o|«*n  the  |>osterior  mHliastinum  and  nuike 
an  effort  to  .save  the  *)therwis4*  doomed  individual.  In  lienign  tnm(»rs 
which  may  caUi*o  death  if  not  renmved,  one  should  <^>penite  imme- 
diatf^ly  provide<l  the  gnmth  has  not  pnigres.sed  beyond  sui^ical  aid. 

The  technic  of  the  operation  has  been  given   in  connection    with 
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,  inediastinitis.   lu  tumors  it  will  lx»  net-essarv  to  o|K'n  up  fri*ely  the  ante- 

I  rior  or  j)osterior  uu'diastinuni.     Tiie  o|)enitiou  is  hy  no  means  devoid 

\  of  danger  on   account  of  the  anatomicjd   relations  and  the  adliesioiis 

';  between  large  ves^*els,  nerves,  the  ])leura,  and  iierii-ardium.     One  will 

Ikj  oblige<i  to  resect  a  ])ortion  of  the  l)ony  chest-wall,  including  the 

sternum  and  adjoining  ribs.     AVhenever  the  ])leuni  is  oiwned,  wliieli 

can  hardly  be  avoided,  it  should   be  closed  and  the  wound  |Kiekod  if 

necessary.     It  is  j)rol)ably  always  best  to  ]K*rform  the  o]>enition  in  two 

or  more  steps,  so  as  to  have  the  ])1oura  closer!  and  avoid  too  profuse 

hemorrhage. 

SYPHILIS  OF  THE  MEDIASTINUM. 

'  Syjjhilis  of  the   mediastinum    is   (rompanitivdy   nivfi.     A   case  of 

\  marked  enlargement  of  the  bronchial  glands  ihie  to  syphilis  has   been 

ji  reported    by   \Vel)er.      A  hirge  syphilitic   tumor   ])ressing   upon   the 

.  i  trachea,    aorta,  an<l    vena    ciiva,   was    reporttnl    h\   Werner.     Kuster 

".  excised  a  syphilitic  mass   that  showed    no  sharj)  line  of  demarcation 
after  resection  of  the  sternum  and  ri))s.     This  was  intimately  adherent 

\.  to  the  pleuni  and  jKTicardium.     Sevend  other  similar  cases  have  been 

5  rejwrted. 
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EMPHYSEMA   OF  THE  MEDIASTINtJM. 

This  condition  has  been  observwl  in  connection  with  trauma,  inju- 
ries of  the  (esophagus,  diseases  of  the  pharynx,  lar}*nx,  trachea,  and 
lungs,  whenever  the  continuity  of  the  respinitory  org:ms  has  l)een  dis- 
solve<l,  so  that  air  is  allowed  to  enter  the  cellular  tissue  of  the  medias- 
tinum. Emphysema  appears  at  the  nnA  of  the  neck  and  in  other 
j)ortions  of  the  chest ;  the  cjirdiac  area  of  dulness  may  be  obliterated 
and  the  heart  sounds  masked  by  a  fine  nioist  crackling  synchronous 
with  the  ajx'x-beat.  There  may  be  difficulty  in  breathing  and  .swal- 
lowing. If  the  cause  of  this  emphysema  is  not  some  alarming  condi- 
tion, the  air  may  be  absorbed  and  cause  no  further  syniptoms.  No 
es|)ecial  treatment  is  net\>ssiirv  exeejit  when  the  symptoms  are  so 
severe  as  to  necessitate  treatment  of  the  }>riniary  cause. 


HEMOBBHAOE  INTO  THE  MEDIASTINUM. 

This  condition  is  usually  due  to  trauma  on  account  of  injury  to  the 
viscera,  and  is  a  secondary  j>henomenon. 


LtMiiiertion  only  the  ^nxtt  ndvunrjigi*  nf  tlie  ui^  of*  Rontgpn  niys,  A 
lar^  (>iils:itnig  r-liadow  van  frif|iR'ntly  be  nl>j-ervi»tl  with  thLs  ineaiij?, 
and  Fip.  \U[  w\itv>eut^  an  niieuri.'^m  of  the  muta  that  oonki  Ik? 
tIctcH't***!  in  this  Avay,  bnt  where  the  flLipno^ij^  elini«illy  was  Wytnid 
t|iie;*tion.  Aiikle  fnrni  the  internal  treatment  and  the  repiilatton  of  life 
pnip^r  in  the  nie<lir^il  management  of  aneuri'^nt^  of  the  anrta*  there  are 
twtj  special  fnmis  i»f  tniJtment,  one  ni'  whieh  u?  ilireetetl  ti»  the  wall 
of  the  ve^H?l  and  tlie  ntlier  to  the  e«»ntent;s  of  the  sac 

Ml 


Treatment  of  tbe  Sac  Contents. — (/(ni<rutnticni  M'itb  subsetiuent 
thronil)Us  {'itrniatiiui  may  tukt-  ]ilaLT  spHntiintMHisly  in  thf  liiieiiriHUi  uu 
acfiiimt  ui'  ttir  slow  i\<t\v  of  hlotHi  jiiul  roii^henetl  wall  uf  tlu*  vt'ssel. 
A  [M>rtioii  of  ihv  siir  iitay  \yv  vumplvhAy  filltnl  nin\  tliu  (linnuhus  nuav 
beeume   urgmiisst'd  ami  coiitnict,  uiid  reiMjvery  Uike  place,  which,  how- 


Ancurlkui  uf  the  Arch  uf  the  utirUt.    (CanichiBaQn.) 


a!)  nl"  tin*  fintlHuis  which  havf  bet»ii  nse<l  endeavor  to  |>rodu<*e 
oottgulation  in  tin-  ?^ue  or  favor  tlii>  prtR,-!^-?.  A  nimiber  of  the  methods 
advo<';itod  an'  -iiiiply  theon^tical  coiisideratious  of  iiidtviduals  which, 
fortiifiiitely  fin  the  patient,  amnot  Ik*  niiide  use  of  practically,  or,  even 
when  ilii>  is  jioRsiMe,  do  not  f^Wv  the  desired  result.  Of  the^  metlicKl!^ 
then*  may  Ik?  in<'ntion<*<l  inif'<'tions  <if  ferric  <-hlonde  into  the  sue, 
piin^'Ture  with  n^l-hot   nee*lle?i,  and  <i;tdvauopancture  with   silver  and 
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itU'V  iiK'tlnMl  in  tw»»  cn>f*«, 
juUntin^^  liitjuir>  ln'tieuth 
iim.  Piiiifture  was  jht- 
isadvnKtjijf*'  wajs  mite*!  in 
ami  in»  luinorrluigf  if  the* 
y.  TIr'^'  was  no  op[KHTial 
y  Intir  fn^in   rupture  .if 


An<.Mirl«m  of  th<>  iiin<t[uiiMit<'  nrif  ry.    fi'urschmnnn.) 


There  roniaiiis  to  he  riientioiietl  the  intruihirtioii  of  foreign  h<KHi.«i$ 
into  the  .sic\  stu'h  ;is  vvirr,  wiitch -springs,  finrse-lurir,  iiinl  t]iiv;ifls  >nakefl 
in  ferric  chhiriilc  Marewen  sonitrlirs  flie  iiuinia  nf  tlie  sir  w  ith  a 
iir4'(ll(\  wliidi  i'^  supposed  U\  favor  the  roniiatioii  of  ji  white*  throtiihiis. 
Brai<tIor*s  oix^iTition  is  pnietiitil  unil  sometimes  siu-ee'^sfiiL     !fi  :menri-nis 


Relations  of  Thoracic  Aorta. 


■ 


TREATMENT  OF  THE  SAC  CONTEXTS.  545 

of  the  ascending  aorta  and  inDominate  the  large  ve?5seJs  of  the  neck 
and  arm  are  tied,  ^o  that  the  flow  of  blood  l)e€umeT*  slower.  It  must 
be  a.^umed  in  successful  casts*  that  the  aoatoniieal  conditions  are  ex- 
tremely favorable,  so  that  thrombiLs  formation  takes  plaw'  easily  when 
the  bloo«l-eurrent  is  slow.  Perhaps  the  thrombus  may  form  in  con- 
nection with  the  plug  at  the  central  end  fif  the  ligated  vessels.  When 
the  anatomical  conditions  are  unlkvorable,  which  cannot  l)e  determineii 
during  life,  the  o|ierat]ou  will  not  be  suw^essfiil.  v.  Bergman n  and 
others  have  successfully  performe<l  Brusdor's  opt^ration.  Cur?chmann 
noted  distinct  although  tcmpt»niiy  improvement  at\er  tying  the 
carotid.  The  author  has  i>crsoually  performetl  this  operation.  One 
of  the  cases  dietl,  and  in  another  the  carotid  and  subclavian  on  one  Me 
were  tied,  followed  by  distinct  improvement,  S4>  that  tlic  patient  was 
agiiin  able  to  follow  his  ix^upation  as  a  sailor.  The  suKseqnent  historv 
of  this  case  is  unknown.  Le  Dentu  reports  2  cases,  1  of  which  was 
successful.  Poiret  collected  55  cases,  28  of  which  rec^ivered,  6  were 
cured,  and  22  improved.  Of  late  years  Lancereanx  and  Tanlesco  have 
recommended  suljcutancous  injections  of  a  2  per  cent,  solution  of 
gelatin  for  the  purpose  of  coagulating  the  bhMnl  in  aneurisms  of  the 
aorta.  These  attempts  are  base<l  yp>n  the  animal  experiments  of 
Dastre  and  Floresco,  who  claim  that  sul>cutanci)us  injections  of  solu- 
tions of  gelatin  favor  coagidation  of  ihe  blockd  in  the  vessels.  This 
statement  has  l>ecu  corrobirateil  by  Gley  exi>erimt*ut;illy.  The  action 
Ls  suppo??e<^^l  to  be  due  to  the  gelatin  becoming  actually  diss<dvetl  and 
carried  in  solution,  not  in  suspension,  by  the  lymphatics  iul<»  the  blood- 
current,  and  tavoring  in  this  way  eoagtilatiou  in  places  where  the  iutima 
has  been  pathologically  changed.  Lancereanx  considers  that  direct 
injection  into  the  siic,  as  re*"ommendc<l  by  other  authors,  is  dangenius. 
Although  much  may  be  siiid  ag;iinst  the  use  of  gelatin  injet^tion  ihet>- 
retically,  it  has  been  used  more  or  less  extensively  in  Germany,  even 
as  a  haemostiitic  measure  in  other  diseases.  Curschmann  rejx^rts  14 
cases  of  hemorrhage  from  the  lungs,  stomach,  and  intestines  treatet^l  in 
this  way.  In  13  of  these  the  hemorrhage  cea.sed  mpidly.  Huchanl 
made  use  of  gelatin  injections  in  a  case  of  aneurism  of  the  aorta. 
The  first  injection  of  1500  c.c.  Wiis  followed  by  a  rise  of  tem|»era- 
ture  to  38.8^  C.  This  injection  was  repesited  thn?c  times  a  week. 
After  the  fifth  injection  pulsiition  diminished,  and  af^er  the  sixteenth 
inje*:tion  an  abscess  i^>rme<l  at  the  scat  of  puncture  which  resulted 
fatally.  On  autopsy  the  aneurism  wag  shown  to  be  almost  completely 
filled  with  coagulated  blinxl.  This  case  illustrates  the  coagtdating 
action  of  the  gelatin  and  the  great  dangers  connected  %vith  its  use, 
Bi-ck  (New  York)  treatetl  the  aneurism  of  tlie  aorta  depii-ted  in  Fig. 
195  with  gelatin  injections  in  the  vicinity  of  the  sac,  made  at  intervals 
of  four  days.  The  treatment  lasted  two  months.  There  were  no  dis- 
;ign 'Cable  secondary  symptoms  exfcpt  a  slight  amount  of  fever.  Tho 
p;iiient  improve*!  subjectively,  but  objectively  the  tumor  did  not  de- 
crease in  sis^  as  shown  by  rej>eated  examinations  with  the  Rontgen  rays. 
The  gelatin  is  prejiartd  in  the  following  manner  :  15  grains  of  white 
Vou  IL— 35 
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inediastinitis?.  In  tumors  it  will  l)e  nec*e.s.sarv  t<>  ojK'n  up  frwly  the  ante- 
rior or  ])ostorior  nKH.Iia8tiuuni.  Tlie  o|)enition  is  bv  no  moans  devoid 
of  danger  on  account  of  the  anatomicid  relations  and  the  adhesions 
between  large  vessels,  nerves,  the  pleura,  and  jwricardiuni.  One  will 
Ixi  oblige<l  to  resect  a  |)ortion  of  the  bony  chest-wall,  including  the 
.sternum  and  adjoining  ribs.  Whenever  the  j)leura  is  ojiened,  which 
can  hardly  be  avoideil,  it  should  be  closed  anil  the  wound  jKickwl  if 
necessary.  It  is  probably  always  best  to  j)erf(»rm  the  oj)eration  in  two 
or  more  steps,  so  as  to  have  the  pleura  closed  and  avoid  too  profuse 
hemorrhage. 

SYPHILIS  OF  THE  MEDIASTINUM. 

Syphilis  of  the  mediastinum  is  comparatively  rare.  A  case  of 
nuirked  enlargement  of  the  bronchial  glands  due  to  syphilis  has  been 
re|)orteil  by  Wel)er.  A  hirge  syphilitic  tumor  pressing  upon  the 
tnichea,  aorta,  and  vena  cava,  was  reiK>rted  by  AVemer.  Kuster 
excised  a  syphilitic  mass  that  showed  no  sharp  line  of  demarcation 
after  resection  of  the  sternum  and  ribs.  This  was  intimately  adherent 
to  the  pleura  and  pericardium.  Several  other  similar  cases  have  been 
reported. 

EMPHYSEMA  OF  THE  MEDIA  STINtTM. 

This  condition  has  been  observetl  in  connection  with  trauma,  inju- 
ries ()f  the  oesophagus,  diseases  of  the  pharynx,  lar\nx,  trachea,  and 
lungs,  whenever  the  continuity  of  the  respirator}*  organs  has  been  dis- 
solved, so  that  air  is  allowed  to  enter  the  cellular  tissue  of  the  medias- 
tinum. Emphysema  appears  at  the  rcH>t  of  the  neck  and  in  other 
j)ortions  of  the  chest ;  the  cjirdiac  area  of  dulness  may  be  obliterated 
and  the  heart  sounds  masked  by  a  fine  riioist  crackling  synchronous 
with  tlic  apex-beat.  Then*  may  be  difficulty  in  breathing  and  swal- 
lowing. If  the  cause  of  this  emphysema  is  not  some  alarming  condi- 
tion, the  air  may  be  absorbed  and  ciiuse  no  further  symptoms.  No 
esjKH'ial  treatment  is  necessary  <»xcept  when  the  symptoms  are  so 
severe  as  to  necessitate  treatmc^nt  of  the  primary  cause. 


HEMORRHAGE  INTO  THE  MEDIASTINUM. 

This  condition  is  usually  due  to  trauma  on  account  of  injury  to  the 
viscera,  and  is  a  secondary  phenomenon. 


upon  the  seat  of  the  anriirisni,  altlmiigh  tnu*hc*<iti»iny  ofti-n  tlot's  in  it 
give  relief.  Wlien  the  sae  ruptures  extenially,  it  slniii]<l  lie  |jat*ke(l 
tiglitly  antl  a  pre.-^siiri'-haiulat^e  apjilied,  aii<l  the  packing  helil  in  place 
by  several  tititehes  through  the  .skin  if  neeessiiry. 


CHAPTER    XVII, 

SURGICAL  DISEASES  OF  THE  PERICARDIUM  AND  HEART. 

The  flisease.s  of  the  pericardium  which  may  demaud  operative  later- 

ference  are  htniiorrhatj^ioj  soroii-^,  nnd  pundent  effiisicms.  Hemorrliaj^ic 
etriisiiHi  into  the  pc-rittirditini  is  usually  tht*  result  of  injury^  and  has 
fjc^u  considerfid  iu  this  eonnct^tiou.  A  stin^uinous  etfiLsiou  has  been 
observed  to  occur  with  tuberculosis  and  uiali^nnmt  new  jrrnwths.  In 
tliese  Ciise^  reruov'sd  of  the  cffusiuii  is,  ui*  c(tunse,  oidy  a  ptdliative 
measure.  A  heiuorrhatjie  crtiision  i?.  irequeiitly  observed  in  scurvy. 
Serous  jiericanlitis  may  be  acute  i>r  chrouie.  It  is  usually  eausetl  by 
distiirl>ances  of  the  cin'uhition,  and  h  assw-iated  with  effusions  into  the 
pleura  or  abdominal  cavity,  or  is  i»f  hiflammator}  ctri^in  and  se<Hindar>' 
to  siKUie  acute  iufwtinus  disease  (acute  ailicular  rheumatism,  typhoid, 
jiucumonia,  etc.).  Tlie  most  oommon  cause  of  chronic  wtous  periear- 
ditis  is  tuberrulosis. 

Purulent  Pericarditis* — The  effusion  may  become  purtdtnt  after 
having  existed  for  somi-  time  or  is  ]inrident  at  first.  Aside  fitmi  the 
traumatic  clfusions  of  IjIimmI  that  suppurati",  infectious  dist-asc^  are  the 
chief  etvu^c  id'  [luruletit  ])cricarditis.  Besides  typhoid,  acute  articuhir 
rheunjatism,  pneumonia,  scarlet  fever^  atid  a<"Ute  4isteomyi'litis  may  l)e 
associated  with  tlus  ^rave  complication,  .lust  as  in  the  case  of  empy- 
ema, aspiration  of  a  purulent  peiiearditis  is  U*  be  condemned  for  the 
reasouis  mentioned  in  cotmectif'U  with  empyema. 

In  a  boy  five  years  of  age,  with  severe  ostefunyelitis  purulent  peri- 
carditis deveh)ped,  wliitrh  IxH^ime  evirh  ut  because  of  incnnisctl  dulne»s 
and  pi'<ig'resj4ive  weakening  of  the  heart -sounds.  Explomtorv  puncture 
ftliowwl  a  jnuulcnt  eirusitm.  The  jMTicardiiim  was  freely  ojnutMl  afWr 
resecting  the  iifth  left  coistal  cartilage  and  7500  c.c.  of  pus  were  re- 
moved. The  relief  was  immediate  and  the  temperature  iell.  The 
patient  died  later  of  secondary'  osteomyelitic  processes. 


OPERATIONS   UPON  PEEICARDIAL  EFTUSIONS. 

IndicatioiiB, — The  chief  indication  fir  fipcration  is  the  marked 
dyspnn-a  priMluccd  by  the  fluid.  This  sympttnn  may  be  ]>resent  In 
priunu'v  or  secoudary  jiericaixlitis,  and  th<'  act  of  (^ipcuing  the  pericar- 
dium umy  in  certain  instances  be  a  life-saving  step.  Two  nietluHls  of 
operation  are  to  be  considered  :  inmeture  and  oj>cn  incision  of  the 
jiericanlinm  witli  resection  of  a  jynrtion  of  one  or  more  ribs.  In  hem- 
orrhagic jicricarditis  witli  marked  signs  of  pressure,  the  relief  obtaineil 
by  a?5pimttun  may  be  sufticieut,  and  an  o]>en  ineisi(m  ciiu  be  made 
r>4a 
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later  if  necesj«ir\%  lu  efliisk>n.s  due  to  disturbances  of  the  circulation 
and  m  cnnoecdtjii  with  tulx'rcu!oj*is  and  (*arcinoma,  aspimtitm  will  give 
toinporary  relief,  but  must  f>e  rei>eat4il  frtH|iieiitly.  ^\'heii  asjjiration 
dnert  not  relieve  the  symptoms,  an  open  iiieisiou  becomes  ueeeH.saiy, 
ultliough  it  will  \w!  necessary  to  Resect  ribs  at  the  start  only  in  a 
limilefl  number  of  cases.  All  acute  semuH  cttusioiiH  st»e<UHlarv  to  the 
iufetitious  diseases  abijvc  mentioued,  as  well  as  the  subacute  and 
chronic  effusions,  should  be  treate<l  by  aspiniti<jn,  wliich  may  be  re- 
pfiite*!  if  necessary.  Purulent  eftVusiutis  should  lx»  treated  by  ujK'n 
incL^iou,  resectiou  of  the  costal  cartilage,  and  drainage.  Only  in  \'ery 
weak  patients  is  it  nwessiiry  to  make  use  of  aspimtiou  as  a  prelimi- 
nary upi:'rjiti<in,  so  as  to  relieve  the  eompressetl  heart  without  exten- 
j^ive  ojx^rative  interfereni*.  VciyIcIH  rectun mends  Riva'.s  aspiraliu 
lavatore.  Tlie  pericjirdium  is  punc*tun?il  and  the  cavity  washed  out 
with  boric  acid  siilution^  which  may  he  followiil  by  tcnip<irary  im- 
provement in  mihl  cases.  In  the  uiitlior's  opinion,  when  this  inetlxHl 
iuis  failed  (Hiee  it  should  uoi  Ix'  rei)e5ited,  and  the  i^rittardium  should 
be  freely  o|)en(?d. 

Operative  Teclmic. — PtTNCTlTRB  optiik  PKRTCARPmM. — It  is  uf)t 
possible  to  state  Just  at  what  moment  j»am«mtesis  should  Iw  jxTfornusi. 
Aspiration  shouhl  always  be  done  when  the  dyspmca  has  become 
luarkcil  and  itther  methods  favoring  absorption  Lave  proved  U8ele#<s. 
The  seat  of  puncture  has  been  the  subject  of  much  discussion.  The 
author  believes  that  it  is  impossible  to  stiite  that  there  is  any  [joint 
applic-iible  tf)  all  oases.  One  sfionld  be  gnidwl  by  the  contlittons 
present  and  consider  the  outline  f>f  the  area  of  dulness.  The  pleura  is 
displaced  wiien  the  }K'rieardiinn  is  di.stended,  s(t  that  as[»initioii  may  lie 
perfurmwl  in  various  places  without  injuring  this  membmne.  Fig. 
198  illustrates  the  varinus  points  that  have  l»een  ma<ie  use  of  for  }»ara- 
oentesig.  The  free  perieardium  is  uinre  apt  to  be  reaehwl  close  to  the 
margin  of  the  sternum  Ijetween  the  rtfth  and  sixth  ccjstal  cartilages. 
One  should  ent^^r  the  needle  ch^se  to  the  sternum  or  alxmt  3  cm,  out- 
side, so  as  to  avoid  injuring  the  internal  manmiary  artery.  A  tr«>c-ar 
is  the  instnnuent  best  used  ;  a  rubber  may  he  attachiMl  arountl  its  end 
so  as  to  avoid  the  entniucc  of  atr.  It  is  evident  that  the  skin  must  l>e 
carciully  cleansed,  and  the  instnunents  sterilizetl.  The  troc^ir  or 
hollow  neeilte  should  be  intiHxlueed  inw^ard  and  upwanl,  and  not  Um 
nipidly,  so  as  to  avoid  injuring  the  heart.  One  is  fre<juently  able  to 
detect  the  moment  the  heart  is  toucbL»d  with  the  ntx^llc,  which  sliouhl 
be  gradually  drawn  out  as  the  Huid  is  removed,  Thr*  author  has  re- 
peatwUy  felt  a  rubbing  against  the  ucfKlle  and  noted  that  this  t(Hik 
place  at  the  same  time  as  the  hi"art-beat.  With  care  one  can  avoid 
injuring  the  heart  or  perfoniting  the  right  ventricle.  The*  fatal  cjises 
reporttn!  were  probably  du(^  to  too  foreeftil  introduction  of  the  nee<lle 
or  to  faulty  diagnosis.  There  may  have  tieen  no  exudate  whatever, 
but  inarke<l  hypertrophy  of  the  heart  itself.  One  sliouhl  always 
aspirate  with  a  tine  needle  Ix'fore  openition. 

After  introducing  the  instrument  the  efl^ision  may  be  aUowed  to 
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fl<nv  niU  or  n\i\y  lie  siiekfsl  nut  with  sin  a!^]»initf»i\  rdniplicatetl  ap[>a- 
ratus  sliuiild  in  it  Ik*  umhI.  Many  ivtHivorieH  have  rollowo*!  af*piration 
and  Df'lfimie  and  Mignon  collected  82  cases  of  aspiration  of  the  peri- 
cardium with  2H  remove rie.s. 


^     I    s    2  1  li     IS   11 


itlnn  of  the  grenl  vessels  al  Ibe  base  of  the  heart  ;  1 ,  thyrnlcl  vein  -,  2 
iiiry  iirtory;  4,  intcrnol  jtJKtilar  vein;  6,  8UtH*luvian  nrtory;  6.  ruI> 
rlKhl  liiiiK':  9*  rinht  pulmonary  vein* :  10,  superior  venu  cava;  ]1 


Position 
pulmoiinry 

iiiiiifnuinatii  vein  ;  i:v,  tnu  hea :  14,  arch  of  aorla  :  ).'»,  UirBtncntuiii  arteri«-«um  ;  i^.  wn  j.ii  iniMnMWj, 

arterv:  17.  NuiH'tnviHn  vein;  IM.  IcCl  lung;  19,  lelt  jnilnionary  veins;  t!<\  pulmonary  artery ;■■ 

rtii.     tStwdtebolz  >  ^H 


anery;  i/,  KiUHnnviHii  veiii ;  is 
ftscoriding  aorta.    (Spaltebolz.) 


Aspiration  of  t!ie  liwirt  itself — eardiix-entessis — will  only  V»e  bricfiy 
mentioned.  Sloan  reeomnaends  this  step  in  conm-etion  with  the  sues 
cessful  treiitnieiit  of  ji  j:irl,  nineteen  yrars  of  a^T',  sufleriiijr  from 
artirnlar  rlieuinutisni  with  perieardial  eifiision.  The  ^irl  collap«e<l 
and  wa>  snp|>os(Hl  \(v  Iv/  dejid.  Tlie  tnu'ar  wliieh  liad  htH'H  intix'Mluei"*! 
suddenly  had  ent<'retl   tlie   right   ventriele.      Eight   to  ti-n  oiuiees 
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varies  in  the  Iwnils  of  ditfereiit  siiri^odiis.  iX^lttrmt*  and  Migrion  recsect 
til*'  rartilairi;  liI'  tliL*  tilth  and  sixth  riLs  after  dividing  the  soft  partes 
1  etn.  to  the  left  of  the  sternum  from  the  fourth  t**  the  seventh  rib. 
T\v<i  hitend  incisions  (Fig.  l!KJ)  are  made  at  either  end  of  the  longi- 
tudinal one  and  tlte  tlap  is  retlecteil.  After  r(\M'eting  the  cartihigt!  the 
internal  nmniniarv  aiterv  will  he  exjKisied,  (Fig.  21)0.)  This  must  he 
drawn  to  oDf  side  with  the  Hup  alxive  lueutioiit'd.  The  methrnl  rec- 
omniende<l  hy  Oilier  and  made  use  »tf  by  Dnranl  i^eenis  to  the  author 
to  l>e  simpler  ami  more  |*raetif'aL  An  tnci>ii*u  is  jnade  over  tlie  middle 
of  the  Hfth  eo.stal  eartilage  (Fig.  -01),  biginning  at  the  middle  ot*  the 
8terDuni.     The  cartilage   i«  exjujse*!   and    resected,  and    the    isterDal 

Fio.202. 

Left  flbroiis  rinjifii.  frMiti  which  flbres 
pass  to  itif  riv'hi  vemriclf. 


I 


Su|>erficlalolK 

tlhrtrs  draw- 
Snc  tnwart) 
the  riKht 
veaincle. 


Middle  f circu- 
lar 1  musculiir 
Imyer. 


lar  layer 


Heart  apex. 
Coime  of  the  principal  muicles  of  the  left  rcntricle.    (SpRltehoU,) 

mammary  artery  is  tietL  The  triangnlaris  steriii  and  the  pleura  are 
drawn  t*>  one  side  and  a  finger  introduced  to  ascertain  whether  siitfi- 
cient  space  is  furnished.  Wlicn  this  is  not  the  cjtse  a  portion  of  the 
sternura  may  l^e  restH-ted,  The  pericardium  may  now  l>e  opened  and 
a  large  rubber  drain  intrf>dtieefb  Tlie  anthor  does  not  wash  out  the 
pericardiimi,  or  only  once  inimetliately  after  the  o]>eratIon,  for  the  pur- 
pose of  removing  large  pieces  of  hbrin.     The  wound  is  closed  by  the 


OPERATIOyS   UPOK  PERICARDIAL  EFFUSIONS, 


55S 


familiar  protective  dressing.  The  results  fullowing  incision  aud  reiH?e- 
tion  itf  the  <N»stal  cartilages  are  tavi>rable.  Kolx^rt  a>llect<Hl  :{5  case?* 
of  purulent  jx'rifai\liti>  in  which  this  operation  had  been  done,  and 
•ihowefl  43  ]>er  cent.  i>f  re<.'overies. 

Other  Operations  on  the  Heart.^ — ^Certaiu  sur«:eoD?  (I^ngen- 
huch)  have  re^-^jninieudLHl  exposure  of  the  jtericartliuni  and  direct  niajs- 
siip'  of  the  heart  Jn  colhip'^c  due  to  chloroform.  As  far  :l^  the  author 
knows,  no  favitralilc  ri*<ults  liave  followed  this  pnx-edure.  In  a  ca.se 
of  chloroforai  collaixse  he  cxjx>sed  the  heart  after  all  sort.s  of  rcssusciti- 
tive  measures^  had  l»e<:'n  tric<l  and  i)eHt«riiied  rhythmical  compn^ssion  with 
the  haud.     Each  application  of  pres.^ure  was  iollowed  by  euti-uuce  of 
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IFlap  of  Bkin,  mnscles,  and  bone  for  expoatttg^  the  perlc«xdtum>    (^ydygler.) 

blo^^xl  into  the  vessels.  The  face,  which  was  |)ule,  liet^me  momentarily 
retl,  but  when  the  pressure  w:is  removed  resumed  its  death-like  hue. 
The  heart  itself  c«intractetl  several  tinu*s  so  that  the  pulse  could  be  felt, 
although  the  tinal  result  was  negative. 

AViien  this  niethtxi  m  to  be  made  uj^  of,  or  when  the  pericardium  is 
to  he  expoticd  in  cases  of  injur)*  or  for  the  removal  of  tumors,  the 
author  eoiLsider^  it  important  tliat  the  exposure  should  \m^  more  exten- 
sive than  heretofore  rectimmende*!.  Rydygier's  pujjgestion  to  form  a 
triauguhir  flap,  consisting  of  skin,  muscles,  and  lM)ue,  seems  to  the 
author  Ix^t  a<lapte«l  to  give  giifficient  nx)m.  A  horizontal  incision  is 
made  immedbtelv  .above  the  third  rib  and  carried  acn>S!3  the  sterna m. 
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reaching  beyond  this  structure  on  both  sides  and  a  little  more  on  the 
left  side.  (Fig.  203.)  The  second  incision  extends  downward  from 
the  left  end  of  the  first  to  below  the  fifth  rib,  corresponding  about  to 
the  seat  of  junction  with  the  costal  cartilage.  The  periosteum  is  care- 
fully lift^  up  from  the  sternum  in  the  line  of  incision  and  the  bone 
divided  with  bone-scissors,  a  chisel,  or  a  saw.  The  cartilages  of  the 
third,  fourth,  and  fifth  ribs  are  divided  close  to  the  bony  rib  in  the 
same  way.  One  should  keep  close  to  the  under  surface  of  the  bony 
flap  between  the  muscle  and  the  sternum  and  separate  the  entire  flap 
without  injuring  the  pleura  or  pericardium.  If  there  is  any  difficulty 
in  turning  the  flap  back,  one  can  easily  resect  the  sixth  rib  with  a  knife 
if  necessary.  The  exposure  of  the  pericardium  is  extensive.  The 
blood  is  not  beaten  to  a  foam,  as  described  by  Riedel,  and  the  condi- 
tions may  be  rapidly  investigated,  which  is  of  great  importance. 


Congenital  Defect  of  the  Diaphragm. 
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ICAL  DISEASES  OF  THE  DIAPHRAGM. 


These  conditions  are  cxtreniely  rare  and  am  u.sually  «>ngt»nital 
anoiDalies.  AtxHurding  to  Hertwig,  the  ehest  cavity  and  |»en<;-iiixlial 
ca\'ity  tM^'in  to  f*<;*i>anite  from  tlie  alxloiuind  <5ivity  by  a  trausver^e  fold 
ilevelopiiig  from  tlit^  autrrior  iirul  lateral  wall  of  the  trunk  ami  pix'sent- 
ing  a  free  edj^  in  the  centre  and  Iwhind.  This  is  ealled  the  septum 
traniiversum.  After  the  jxTiitardial  i^ivity  ha^  been  K^jiarated  from  the 
pleiiml  cavities  by  the  pleiiropericardial  folds  other  fohls  deveh»p  tWim 
the  posterior  walls  of  tha  trunk  tliat  unite  with  the  i?eptum  tran^sversum 
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Coogi'iilul  hernia,  of  the  tlUptirujem. 

and  form  the  posterior  portion  of  the  diaphragm.  The  drnphragm 
therefore  <x>nsLst8  of  an  older  ventral  portion  and  a  more  recent  dorsal 
jxirtion.  The  final  condition  of  the  diaphrafrm  is  pnKiuiv<l  by  the 
nnisolei*  of  the  tmnk  extending  inwanl  Ix'twet-n  the  c<jnncetive-t issue 
folds.  When  the  dorsid  and  ventral  fwirts  do  not  become  united  on 
one  side,  a  tliaphni^matic  opening  remains  which  represents  a  rom- 
munieatiou  between  the  chesnt  and  the  abdominal  cavity.  When  this  is 
email,  it   is  retx»jrnized  only  by  symptoms   referable  to  the  digi»tive 
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organ.'-,  and  vtiU  be  ooDsidered  in  that  connection.     Wlien  the  deforan^ 
iji  exteurijve,  there   is  u>tiallv  coincideDt  deformity  of  the  alxlomin^ 
wall  and  liver,  ro  that  the  individuals  arc*  hardlv  ever  viable.     Fi 
204  and  205  illustrate  these  eases.     Both  diaphragms  show  an  error' 
of  development  in  their  centre  which  has  allowed  a  large  portion  of 
the  abdominal  visoera  to  enter  the  chest.     In  some  cases  the  diapbra^j 
is  completely  absent.     The  prognosis  Ls  grave.     The  majority  of 

Fig.  205. 
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OoogeoitiU  befaia  of  the  diftphragm. 

diildreii  du  not  live ;  and  t'ven  if  they  are  alive  at  births  they  usually 
eaunot  lie  kept  alive,  or  the  dittieultie>  in  dr.iiu^  so  are  in  pr<)|H^rtiun  tu 
the  4jiujiitity  of  aluloniinal  CAmtents  tiiat  has  entered  the  thorax.. 

Perf<»ratian  of  tlie  diaphnigni  due  to  itiHaniniatory  procesK\^  of  the 
digestive  system  or  gastric  uleer  or  Jumleiial  ulcer,  or  after  rupture  of 
subphrenic  abscesses,  will  lie  consideretl  elsewhere. 


MALFORMATIONS,  IIVJURIES,  AND  DISEASES 
OF  THE  MAMMARY  GLAND. 


Anatomical  and  Physiological  Eemarks.— The  female  breast 
extendi  Dormally  from  the  third  to  tlie  ^ixth  or  seventh  rib,  and  from' 
the  miirgiu  of  the  aternum  to  the  anterior  axillan'  line.  It  e+Dvers  the 
larger  part  of  the  pectoral i:*  major  and  h  easily  movable  on  the  fascia 
of  this  rausele.  The  skin  is  easily  movable  over  the  gland  itself. 
When  the  gland  is  tense,  espeeially  during  hu'tation,  the  skin  cannot 
be  liftefl  off.  Abjiit  fifteen  ti>  twenty  railk-ducts  with  ven'  fine  open- 
ings teraiinate  in  the  nipple,  whieh  is  covered  with  ver\^  delicate  skin, 
as  is  also  the  areola.  The  irregular  areola  contains  sebaceous  and 
Bwesit-glands,  which  may  be  the  soiirx*e  of  cysts  or  inflammation.  There 
are  numerous  smc>oth  musi*le-fibres  in  the  nipple  and  areola  that  am-^ 
tract  when  irritated  mechanically  and  render  the  nipple  itself  longer 
and  ftrmer.  Acc?onlin^  tn  Hcnniij,  these  muscle-fibres  extend  into  the 
gland  for  a  considerable  distiinc*^  During  pregnancy,  awessory  glands 
may  develop  (five  to  fifteen).  These  appear  as  >niall  elevations  in  the 
are<»hi  ami  have  independent  openings.  Beiicatli  the  mammary  gland 
is  a  var\^ing  quantity  of  fat,  which  extends  inward  from  the  surtace 
and  forms  in  many  ciuses  the  larger  part  of  the  breast.  The  gland 
itself  is  an  acinous  gland,  and  develops  as  the  glands  of  the  skin  fnmi 
the  rete  Malpighii,  *o  that  the  connective  tissue  lying  beneath  tlie  gland 
upon  the  i)ect<inil  muscJes  is  still  to  lie  considered  subcutaneous  tissue. 
The  gland  consists  of  a  number  o{  small  vesicles  that  do  not  com- 
municjite  with  one  another,  and  are  embetlded  in  connective-tissue 
stroma.  Macroscopit^iUy  the  gland  apfx-ars  as  a  firm  connective-tissue 
ma*s,  and  is  not  sharply  outline*!  toward  the  surn>nndiugs,  and  seems 
to  have  connective-tissue  prolongations  in  all  directions. 

U[)  t*>  pul>erty  the  glands  develop  alike  in  both  sexes.  After  this 
perioil  •levelf>pmcnt  ceases  in  the  male  and  retn»gressive  chaiiges  take 
place  after  the  tliirtieth  year  of  life.  In  the  female  the  gland  develops 
more  and  m<ire  with  womanho«»d,  and  during  the  |MTiml  of  lactation 
reaches  the  height  of  Its  physiologictd  increase.  Tlie  number  of  acini 
is  greatly  increased,  the  IoIh^s  liecoine  larger,  the  c*tnn«vtive  tissue  is 
more  vascular  and  becomes  scan_*e  in  prop<>rtiou  t-j  the  increase  of 
gland-tissue.  The  same  applies  to  the  fat.  The  milk-duct^  Ijecome 
distended  just  as  do  the  acini,  cs|)ecially  just  before  opening  into  the 
nipple.  During  the  period  of  lactation  the  mammary  gland  may  be 
extremely  large,  and  may  extend  even  into  the  axilla.     After  lactation 
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tbt*  jrlands  gmdually  ilinjiiiish  \i\  size,  the  acini  become  firoaller, 
altiiyygh  the  milk-iluets  remain  distendeil.  The  sinus  d<3es  nut  Jis- 
appwir  sind  the  g^hintl  ri'taiiis  a  tlistinrt  lohiikir  niitliiie.  The  iotenieinous 
eoinieetive  tissue  incrttises  ajriiin,  whieh  hhirs  the  outline  of  the  gluud 
itedf,  so  that  it  is  diftitult  to  tell  fmin  the  surromidtiig  eonncctive 
tissue.  The  gland-t issue  hetx^mes  atiiiphieil  at  the  monopanse.  The 
aeini  colkpse,  the  gkmhdiir  epitheliuui  disnp|>ears^  and  nuly  the  duets 
remain,  whieh  fre(jueutly  ittidergo  eystie  enlargement.  The  hrea.st 
oi*  an  old  \v(*niau  eousists  oi'  eouueetive  tissue  and  fat  and  uld  gland- 
ular sinuses.  Tlie  sliape  of  the  gland  may  be  restored  by  develop- 
ment of  the  jiannieulus  adiposus. 


Mamniftry  flands  during  IftcUtlon,  one-hnU'  nBturat  fAwQ.    (Lnachka.) 

Generally  speaking,  there  are  three  corners  of  a  breast  :  au  inner, 
an  inferior  external,  and  an  np[»ef  external.  The  latter  extends  up- 
ward and  outward  toward  the  axilla  along  the  |KvtomHs  majiu*  muscle, 
and  may  be  intimately  coiinectetl  with  the  axillary  lymphatic  glands, 
wherfias  the  eonuective-tiasue  band  between  the  nnimmary  gland  itself 
may  be  ver\'  slight.  This  corner  api^ears  cut  ot}*,  as  it  were,  and 
resembles  an  accessory  gland.  This  axillary  lobe  is  of  e>jieeial  im- 
portance to  the  surgeon  not  only  in  operations  on  cancer  of  the  breast, 
but  also  in  inflammatory  processes  nf  this  lolje  itself. 

The  mammary  gland  is  intimately  eonnectixl  to  the  skin  by  means 
of  bands  of  couneetive  tissue,  the  ligaments  of  CVwjwr.  Arras  of 
gland  j>arencliyma  may  extend  along  these  connective-tissue  supjMirts 
almost  to  the  jmpillary  layer.  Heidenhain  has  found  connective-tissue 
projections  from  the  gland  extending  into  the  intermuscular  septa  of 
the  pectoraiis  major  and  contiiJtung  epithelium,  so  that  the  mamma  is 


Showing  Arterial  and  Venous  Supply  to  Breast, 
(Cooper.) 
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anchored  in  till  <lirectiuns,  (VLshlt  wills  attention  to  the  fact  that  the 
raamiimry  gland  is  ^sharply  outJiiu^l  Iwlow.  The  sukin  iVirms  a  fold  here 
which  is  connectwl  ^vith  the  underlying  tissue  by  short  iirni  bands  of 
connective  tissue  with  very  little  interjMtstHi  fat.  For  this  reason  car- 
cinoma at  the  lower  margin  of  tlie  jirlaiitl  involves  the  untierlyinfij  tissue 
very  sqqu. 

The  arterial  supply  of  the  mammary  gland  is  derived  from  the 
internal  mammary  artery,  from  tlie  perforating  briiuches  oi'  the  second, 
third,  ami  fourth  interet>stid  :irteries  at  the  upper  and  inner  part. 
The    lower    and    external    portion    is    supplied    chieily    by   the  long 
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Injected  lobe  of  in&mmaT7  f^latid  during  lactation,  maKUlfled  70  times,    (huiget.) 

thoracic.  A  large  branch  is  given  ofT  from  this  artery  which  runs 
along  the  lower  margin  of  the  pectoralis  muscle  to  the  skin  and 
nipple.  There  are  abundant  anastomoses  between  the  main  arteries. 
The  upper  and  lateral  [wirtion  of  the  gland  is  supf>lied  in  jiart  by  the 
superior  thomeie  and  aen»miothoracie  arteries.  The  vein.s  ettrrespotid 
to  the  arteries  and  terminate  in  the  internal  mammary  and  hmg 
thoracic  vein*  The  subeutaneiuis  veins  are  large,  and  several  cross 
over  the  clavicle  an4l  end  in  the  external  jugular  vein.  Others  ter- 
minate in  the  axillary  vein.  Thest*  Mibeutaneous  veins  form  a  net- 
Wi>rk,  and  beneiith  the  are^ila  there  is  frwpiently  a  circle  (circulus 
venosus  Ilalleri)  which  takes  away  the  blrjod  inm\  tlie  nipple. 

The  lymphatics  of  the  breast  are  of  great  tniportanee.  Some  of 
these  belong  to  the  skin,  ami  are  esi>eeially  numerous  in  the  nipple  and 
in  the  areola.     This  cutantH>us  network  communicates  with  a  series  of 
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lymphatics  beneath  t!ie  areola  by  a  number  of  small  twigs. 
latter  network  communicates  with  the  lymphatics  of  the  gland  itfieU^ 
whieh  .surrcmud  the  lobe.H  and  ef>iiver|re  tuwaixl  the  nipple  and  sur- 
round the  milk-ducts.  All  of  tlie  lynipbatics  of  the  breast  and  over- 
lyint:  skin  jniii  at  the  inferior  external  margin  of  the  breast  in  two 
(tr  three  large  trnaks  which  {»ass  npwartl  and  empty  into  the 
axillary  glands.  The  first  g^land  is  situateil  along  the  inner  mar- 
gin of  the  axilla  lieneath  the  iieetitralis  major  on  the  third  rib, 
an<l  is  the  gland  to  undergo  cancerous  degeneration  first  in  carcinoma 
of  the  breast.  Accortling  to  Henle,  there  are  ten  or  twelve  lympli- 
glaods  in  the  axilla.     The  superficial   ones  are  immediately  beneath 
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Tranflvene  eectiOD  Ihrougfh  the  tip  of  a  millc-gland,  with  Injected  vesela.    (L&nger.l 


the  fascia,  while  the  deeper  ones  extend   along  the  vein  upward  alwve 

the  clavicle.  The  chief  mass  of  axillary  glands  is  grouped  artiund 
the  place  where  tlie  long  thoracic  vein  ami  the  subscafmlar  vein  enter 
tlic  large  vessel.  There  is  a  mass  fvf  fat  in  front  and  Ix-hind  the  vein 
filled  with  lymphatic  vt^sels.  (Kouig.)  Sfjnie  tif  the  lower  cervical 
glands  receive  lymphatics  from  the  axilla,  which  explains  the  early 
Involvement  of  thescr  glands  in  carcinoma  oi"  the  breast.  According  to 
Luschka,  there  are  deep-seated  glands  along  the  pectoral  suriiut^  of  the 
mamma  which  aixmmpany  the  intrrnal  maniniary  vessels,  Tlu'se  are 
suppiscil  to  furnish  the  communication  between  the  lamj»hatic  V€!ssels 
of  the  intercostal  spaces  and  those  farther  on  in  the  chest  cavity.  This 
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Showing  Arterial  Supply  of  Breast.     (Testut,) 


1 


ANATOMICAL  AND  PBTSIOLOOICAL  REMARKS.  561 

IB  denied  hy  the  oorrespondiiig  results  of  invest^tioDS  of  Sspp^  and 
Soigios,  who  daim  that  these  nodes  beocmie  involved  only  when  a 
cancer  has  progressed  beyond  the  limits  of  the  gland  itself.  (Mericd.) 
Recent  investigations  by  HeSdenhain,  Gerota,  Grossmann,  Stiles, 
Rotter,  and  othm,  have  proved  that  in  carcinoma  of  the  breast  the 
lymph-dmnnels  in  the  retromammary  &t  may  become  infected  with 
carcinoma  cells  from  the  breast  gland.  The  nerves  supplying  the  skin 
ovor  the  gland  are  derived  in  part  from  the  supraclavicular  nerve,  in 
part  from  the  lateral  and  perforating  branches  of  the  second  to  the 
sixth  intercostal  nerves..  The  nerves  supplying  the  gland  itself  are 
derived  from  the  perforating  branches  of  the  fourth  and  sixth  inter- 
coBtal  nerves,  the  smallest  branches  of  which  may  be  traced  to  the  milk- 
dncts  and  even  into  the  nipple  itself. 
Vol.  11.-38 
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CONGENITAL  MALFORMATIONS  OF  THE  MAMMABY  GLAND. 

CoNQENTTAL.  absence  of  the  mammary  gland  (amastia)  is  as  raie  as 
absence  of  any  other  gland.  When  this  error  of  development  is  found, 
there  is  usually  lack  of  development  of  the  genitals.  It  is  more  fre- 
quent to  have  the  female  breast  remain  infimtile  (micromastia.)  Two 
nipples  have  been  observed  on  one  breast.  This  may  be  due  to  sub- 
division of  the  original  nipple  or  to  overgrowth  of  one  of  the  accessory 
milk-ducts.  Supernumeraiy  nipples  and  mammary  glands  (polymastia) 
are  usually  arranged  in  two  lines  that  converge  from  the  shoulder  over 
the  normal  gland  as  &r  as  the  genitals.  (Merkel.)  This  corresponds 
to  tlie  arrangement  in  the  embryos  of  mammalia  as  described  by  O. 
Schulz.  Besides  glands  occupying  this  typical  position,  there  may  be 
glands  on  the  shoulder,  the  back,  over  the  deltoid,  on  the  outer  surface 
of  the  thigh,  and  beneath  the  trochanter.  These  accessoiy  milk-glands 
vary  histologically.  There  may  be  no  ducts  whatever.  During  preg- 
nancy accessory  mammae  usually  become  swollen  and  pauifnl.  The 
number  of  supernumerary  glands  may  vary  considerably  (eight,  Neuge- 
bauer).  UusuaUy  there  is  only  one,  which  is  found  8  cm.  below  the 
normal  gland. 

502 


CHAPTER  XX. 

INJURIES  OF  THE  MAMMARY  GLAND. 

Injuries  of  the  mammary  gland  by  sharp  instruments  differ  in  do 
way,  as  far  as  treatment  and  recover^'  are  concerned,  from  injuries 
to  similar  tissues,  and  when  the  wound  is  treated  aseptic^lly  it  is  fair 
to  suppose  that  it  will  heal  by  first  intention.  The  mammary  tissue 
tends  to  heal  readily,  as  the  author  has  had  repeated  occasion  to  observe 
after  excision  of  benign  tumors.  Stab-wounds  of  the  breast  present 
no  special  peculiarity.  Damage  due  to  some  blunt  instrument  is  quite 
common  and  causes  subcutaneous  or  intraglandular  extravasation  of 
blood.  This  is  slowly  absorbed  or  encapsulated  and  may  become 
infected  and  be  followed  by  suppuration.  There  is  no  doubt  that 
trauma  of  this  sort  may  lead  to  changes  in  the  breast  that  later  pre- 
dispose to  the  development  of  cancer.  Bums  in  this  region  may 
displace  the  nipple  considerably  on  account  of  the  contracting  scar- 
tissue,  but  need  not  necessarily  give  rise  to  disturbances  during  lactation. 
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DISEASES  OF  THE  HAMXABT  GLANDl 


IHHBAHRB  OF  THE  HIFFLB  AHD 


The  skio  of  the  nipple  and  areola  is  thin  and  delicate^  and  is  mtHy 
excoriated  by  mechanical  irritation,  sncb  as  the  sndang  of  a  dbild. 
These  fissares  are  extremely  painful,  so  that  at  times  it  is  impossible  to 
have  the  child  nnne.  They  may  also  be  the  seat  of  entmiee  of  btto- 
teria.  For  this  reason  special  care  should  be  given  to  the  nipple 
during  pregnancy  and  lactation.  The  region  should  be  painted  nith 
alcohol  and  glycerin  alternately,  and  fissures  must  receive  cqiecial 
attention  eariy.  The  region  should  be  carefully  washed  with  astrin- 
gent solutions,  such  as  lead  acetate,  boric  acid,  or  0.5  per  cent,  solo- 
tion  of  aluminum  acetate,  and  the  nipple  should  be  oovered  with 
antiseptic  salves  or  guaiaool,  and  fissures  touched  with  flOver  nitmte. 
Nipple-protectors  have  been  recommended.  Thrush  has  been  re- 
peatedly transferred  from  the  mouth  of  the  child  to  the  fiasore,  which 
then  has  an  aphthous  character.  (Hausmann.)  CSeanlinesa  will 
guard  against  accidents  of  this  sort 

Eczema,  with  abundant  crusts,  is  not  infrequently  observed  around 
the  nipple,  and  is  usually  due  to  lack  of  cleanliness.  This  oonditi<ni 
is  at  times  persistent  and  may  extend  over  the  entire  g^and.  Treat- 
ment must  first  of  all  be  directed  to  softening  and  removing  the  aoafas 
by  smearing  the  r^on  with  oil  or  salve.  After  this  the  plaoea  should 
be  painted  with  a  10  per  cent  solution  of  salicylic  acid  in*  alcohol,  or 
treated  dry  with  some  powder.  Long-oimtinuod  eczema  may  fiivor  the 
development  of  carcinoma  on  account  of  the  chronic  inflammation  and 
irritation.     (See  Pagct's  disease.) 

Syphilitic  lesions  arc  sometimes  noted  around  the  nipple,  usually 
mucf>us  patches,  rarely  primary  sores.  The  usual  antisyphilitic  treat- 
ment sho!il(l  Ikj  administered  and  the  child  removed  from  the  breast, 
of  course.  Axfortl  has  endeavorwl  to  improve  retracted  and  small 
Vnipples  by  n|)eration  so  as  to  enable  the  child  to  nurse.  He  made  a 
series  of  cinMilar  incisions  and  wedgod-shaped  incisions  beneath  the 
nipple  and  used  a  pucker  suture  to  lift  up  the  nipple.  Primary  ulcers 
of  the  nipple  and  angola  are  uncommon.  Sebacei>us  cysts  sometimes 
develop  in  the  glands  of  the  areola,  and  epithelial  carcinoma  has  been 
re]K)rte<l  in  this  region.  The  author  had  ]x>rsonally  an  opix>rtunity  to 
o|M»nite  on  an  epithelial  carcinoma  developing  in  this  region,  probably 
from  a  seha<'eons  gland.  The  nipple  'was  excoriated  and  covered  with 
irregular  dark  granulations  and  felt  distinctly  indurated.     The  areola 
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was  nortnul  and  the  margin  distinctly  oiitlint'tl  toward  tlie  nippli'  ami 
covcTwl  by  normal  e]Htb«.'lium.  Tlie  nipplt?  whs  <jxeist'd  with  a  ]>it!i'e 
of  ^land  abiiiit  tht'  sijif  uf  a  lien\s  egg.  Nu  rwiirrcnec  lius  Ijcen 
rejxirtwl  in  three  years, 

Jiiriies  Paget  Killed  attention  to  the  fact,  in  1874,  that  earoinuma 
of  the  niuniinurv  glaiul  might  lie  seenndaiy  to  di.sease  of  the  nipple  c»r 
of  the  iiret>hi.  The  nipjih'  l>ec(>mes  intensely  retl  and  has  a  fine 
gi-anular  appeanmee,  as  if  the  cpidcrmi.s  had  been  lost.  It  resemble* 
acute  eczema  or  aotite  balanitis.  A  ckiir  yellowish  fluid  is  wseereted 
and  there  is  burning  [win.  Hometimes  there  is  ehrutiie  eezenra  with 
formation  of  vt\sic]es  without  disturbance  of  the  genend  condition. 
In  one  case  reported  this  resemlilixl  psoriasis  and  lupus,  and  did  not 
show  tendency  to  ext^'ud  to  t!ie  manmiary  glaud  as  in  the  tirst  two 
varieties!.  Ti-eatnient  wiia  nnsneeessful  and  inside  of  two  years  car- 
cinonui  of  tlie  niamruury  glaud  develni>etl,  in 4  in  the  disi^astxl  por- 
tion of  the  skin,  but  in  the  gland  ilself.  Between  tliese  fm-i  was 
healthy  tissue.  Paget  has  re|>orted  IT)  eases  in  wom<'n  from  forty  to 
sixty  years  of  age.  S^'veral  eases  have  been  rcfMirtt^  in  German 
clinies»  Paget^s  disease  proves  the  correctness  of  Busch\s  opininti 
that  epithelial  carcinoma  of  the  skin  tirst  appears  as  an  overgrowth 
of  c}»ithelium  on  the  surface,  i'hrontc  eczema  of  the  nipple  and  of 
the  areola,  and  superficial  ulcerative  prows.s<^s,  should  always  receive 
careful  attention. 

<j.  B.  Schmidt  ha8  reported  a  C4ise  of  fibroma  pendulum  papillo- 
initosum.  The  entire  right  nipple  ba<l  been  altered  to  a  j>eduiiculaledj 
banl,  irregular  tumor,  c<jvereil  l>y  thin  rcildisli  traufslucent  skin.  The 
breai^t  itself  was  normal.  Sc^ndler  reports  a  case  of  angioma  caver- 
nosuui  pendulum  of  the  nipple,  and  v.  Eiselsberg  has  observed  a  case 
of  true  hypertrophy. 


BTFLAMMATION  OF  I^E  MAMMARY  aLAMJ. 

Mastitis.^ — Inflammations  of  the  biX'ast  may  occur  at  any  time  of 
life  in  either  sex,  although  the  ncwl>orn,  malet^  at  the  time  of  pul>erty, 
and  wotneu  are  chiefly  atfceted.  Women  at  the  time  of  the  climactei'ic 
sometimes  show  infiannnatory  enlargement  of  tlie  mammary  glands. 
These  intlamniati<ms  manifest  tbcin.selves  in  diflcrent  ways,  and  it  is 
of  practical  importance  to  separate  the  varieties.  There  is  sfimctlnies 
a  clistinct  swelling  of  the  lireast  with  iT^blening  of  the  skin  in  newborn 
infants.  In  wime  cases  a  elwir  or  milk-like  secretion  may  be  sqne<'zed 
out.  The  cause  is  unknown,  and  it  is  not  certain  that  the  process  is 
iiiHanimatory  in  all  cases.  A.  Kollikcr  c<insiders  that  tliis  alfwtion  h 
due  to  physiological  development  of  the  mammary  gland,  and  is  so 
slight  in  the  majority  of  the  cases  that  it  is  not  noticed.  As  a  rule 
the  breiist  begins  to  swell  after  the  cord  ha.s  fallen  oif — that  is,  from  the 
fourth  to  the  sixth  day.  The  conditions  may  last  scveml  days  and 
become  of  considerable  size,  and  may  even  suppurate,  De  Sinety 
believes  tlmt  the  secretion  is  due  to  two  different  processes  :  degenera- 
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tioii  of  the  cpitbcliiuij  which  fills  the  ducts  with  debris  before  birtJiy 

and  actual  |xnj<hic*tion  of  milk. 

In  mastitis  neoiuitorum  tiie  swelling  may  be  refhictMl  by  leiid  acetate 
cf»mj>ri'sse-s  or  aluminum  acetate  or  a  salve.  If  yiippumtion  t:ikes 
place,  the  abscess  shoultl  Iw  o|M?nc*l  immediately.  As  u  rule  the  process 
becomes  Iwalized  aud  heals  witliout  Airther  disturbance. 

Fro.  209. 


Caking  of  the  milk  fii  both  bri'H«t8  of  a  newborn  Infant.    iKopHk.) 

Inflammatory  painful  swelling  of  the  breast  is  scmiefimes  4>bf^rvt»d 
at  jnilM'rty  in  girls  as  well  as  in  boys.  'Y\w  ghoul  l>e(Hinies  tense,  hard, 
and  elastic,  sij  as  to  resemble  a  firm  disk,  or  eireiim.-eribMLHl  small  nexinles 
can  lie  felt  in  the  gland.  The  breast  is  sensitive  to  prt^siire,  so  much 
so  that  movements  of  the  ann  may  cjiusi^  pain.  In  slight  eases  there 
is  a  dull  aehe  in  a  moderately  swollen  ghind,  the  nipple  i>  pr(»njjiunt, 
and  the  are^ila  miiy  he  intensely  pigment<'<l  nod  at  times  nNldpnetl. 
AiW  two  or  three  weeks  all  tlie  symptoms  disappear,  only  a  flight 
Hicrease  of  pigmcntati(m  remains.  In  other  ejises  tlie  pain  increases 
and  the  nipple  becomes  n/d  ami  inflaiiu'd.  Tlie  breast  becomes  double 
its  noi-mal  sizi^  and  sevenil  hard  striuKls  leading  to  the  nipjtle  <'an  Ix* 
felt,  Ttie  lymph-glands  in  the  axilln  may  lie  sw<»llen.  This  cundition 
may  last  several  weeks,  and  finally  disap[»ear,  although  in  rart?  eases 
suppuration  tiikes  place.  Moist  antiseptic  jwiulttees  ami  ukxI era te  press- 
ure shouhl  be  used.  When  suppuratiun  takes  place,  early  incisions 
gbould  he  made. 
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lu   mastitis  adolescentiura  the  paiDf'ul   swelling;  of  the  bi'eaBt  of 

yomig  girls  apj>ea.rs  at  the  titne  of  monstruatiuii.  The  cause  is  prob- 
abh'  tho  development  sexually.  Hemorrhage.^  fmm  the  breast  have 
been  observed  as  vicariou.s  meostruation,  esjH^eially  during  the  jieriiKl 
fif  ilevehipment.  These  diytiirbances  of  menstniatioii  should  be 
properly  dealt  witli  nud  pressure-bandages  should  be  ustHl. 

At  times  tiie  iiiammar}'  glaud  may  beeuuje  itifeettHl  througli  \vnuuds 
or  boils,  and  even  blunt  injuries  if  repeateil  may  be  followetl  by  mas- 
titis. Traumatic  mastitis  is  observetl  especially  in  workmen  who  am 
obligtxl  to  press  tools  against  the  ehest.  ISub4'utiiue<»us  hemoiTluiges  are 
observed  in  tliese  ease's  at  times.  Sup[)umtiou  orebroiiie  intlamiuution 
may  eventually  sujKTvene.  H.  Cameron  reports  small  elironieabseessea 
surrounded  by  tibri>us  tissue  in  tiie  l)rertst  of  diabetic  women.  In  all 
of.  these  cases  a  diagnosis  of  scin'hus  was  made,  and  the  *'onditiou 
hefsiuie  evident  for  the  first  time  at  the  4ipe'mtion. 

Inflammatory  processes  Ijave  bci.*n  ubserveil  to  develop  in  the  bitast 
of  women  immediately  Iwfiire  or  after  the  menopause.  The  pn kh^ss 
is  extremely  chronie  and  produces  Hrm  cireumscribed  infiltration  of 
the  glamb  The  condition  may  resemble  earcinonia  closely,  cs|>eeially 
when  the  axillary  glands  are  inliltnittMl.  Fibrous  nodular  infiltrated 
areas,  cicatricial  contraction  and  retnictifm  of  the  nipjile  may  Iw  present 
in  one  or  iKvth  breasts.  The  cfianging  size  luul  consistence  of  the 
tumor,  which  may  be  larger  or  smaller,  harder  or  firmer,  is  of  valuable 
dirt'erential  im|»ortance.  Thi'  absence  <if  |>:un,  especially  lanciiKitiug 
pain,  is  also  (d*  vahie,  Exix't'tant  treatment — pressure,  innnctiotis  of 
mercury  or  iodine,  which  act  as  a  s^irt  of  massage — has  been  fo!lo\vc<l 
by  di.siippearance  of  tlie  tumor  within  a  iew  wwks.  (Vemeuil.) 
These  cases  of  mastitis  of  the  mcni)|vause  dcseribetl  by  French  sur- 
gciins  must  be  extremt^ly  rare,  and  should  be  earcfully  ronsidcre<l,  >o 
as  not  to  be  confomnled  witfi  curriunma.  It  is  rc<-'OguiztHl  that  there 
are  chronic  cases  of  inilaramation  in  which  the  pnxtess  affects  the  in- 
terstitial tissue  chiefly.  This  condition  is  known  by  the  name  fibmma 
mammfc  diffusnm,  induratio  benigna,  ctc.^  and  belongs  in  alt  proba- 
bility to  the  class  of  cifsc„s  above  cIcserilMtl.  Accui*at(»  histologiral  exnni- 
inations  are  not  at  baud,  Cfimnic  cystic  nuistitis  may  l)e  confountled 
in  its  early  stages  with  the  former  condition. 

The  authin*  has  persi»nally  never  seen  a  t^se  of  chronic  interstitial 
atrophic  mastitis,  although  he  has  rc|N'at(tlly  o]K:rate<l  up«ni  atrrvphic 
wircinimiata  that  were  supptsefl  to  be  chronic  Fuastitis. 

Mastitis  Puerperalia. — Purulent  inflamniatioii  ctf  the  manunaty  glands 
is  most  common  in  women,  and  c*spc<'ially  during  lactation.  Accord- 
ing  to  the  statistics  of  Bryant,  Nunn,  and  liillrotb,  171  o(  21  H  cases 
occurrctl  during  this  period  ;  l.'J  were  in  pregnant  women  and  .*i4  in 
non-pregnant  women,  Primi[>ant  and  musing  women  are  more  pre- 
disposal  to  inflammation  than  multipara. 

ETroLOCfV.^The  cause  tnay  vary.  Infection  usually  takes  place 
through  the  lymphaties  and  the  scratches  or  fissures  around  tlie  niptile 
serve  as  a  point   of  entrance.     It   must  be  recognized  that  the  pus- 
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priKliicingorganism.s  may  in  other  cases  enter  the  duets  directly.  Cases 
of  ina.-^titis  in  which  die  iiipplr  is  absolutely  healthy  fuvfir  this  view.  The 
reteutiuii  of  luilk  is  <'^'eon<kry  to  infectiiui,  and  m»t  the  uiuse  uf  iufee- 
tioii.  Laek  ut'  eleauliiies*y  and  eju*ele8sne8s  on  the  jmrt  of  the  mother 
nruy  prudiift'  inteetion  in  otlier  wayf^»  na  m  SarfertV  ca.se,  in  wJiich 
a  niutlKT  InuisterrtHl  ^(ini.K'iK.^ei  iVoni  tlie  vagina  to  the  nipple  by  niean:^ 
of  W'V  liand.  An  abscess  of  the  breast  flevrlt»pi*<l,  tht*  pus  of  which 
(^intiiined  numerous  ihplucm-i'i  and  the  ehild  diiMl  of  catarrhal  enteritis. 
Infants  with  gonorrhceal  opbthulnuu  may  infect  the  nipple  and  mastitis 
may  result.  It  has  l)een  proved  with  €Hpial  certainty  that  the  mam- 
mary »!:land  may  bemtne  the  srat  of  metiL^tatie  inHantniation  in  puer- 
{>eral  metritis,  wiiieh  ilevdops  as  a  rule  within  four  weeks  |Mistpaiiutii, 
e.spt!t'ially  during  tlie  third  or  fijurth  week.  At  Hr^t  the  inflammation 
does  not  involve  the  entire  gland,  only  a  single  lobule^  and  usually  the 
lower  and  outer,  ahhongh  the  entin-  gland  may  iM-eumi*  involved  pn>- 
vidi'd  tile  aljst-ess  is  not  ojH'ued  at  a  siiRiriently  early  ilate. 

There  ai'e  various  sorts  vi'  n^a^titis  :  sim]ile  parenchymatous  and 
tenp[tnnittve  inft'cted  mastitis.  {Bunmi.}  The  fi»rmer  is  prodncevl  by 
tstagnatiou  of  the  milk  in  the  mammary  gland  wlien  thert-  is  some* 
meehanicid  obstruction.  HypeiTcmia,  infiltration,  and  dilatation  uf  the 
glandular  vesicles  develop  which  resr4ve  as  a  rule  withmit  snppum- 
tion.  The  inft-eted  variety  of  mastitis  is  followed  by  suinainititui  of 
the  |n>rtion  of  t!ie  gland  affeutwl.  This  mcthiHl  of  snlMlividing  the 
varieties  is  of  great  iiujMjrtance.  To  determine  in  a  given  east^  which 
variety  is  present,  it  is  nec-cssary  to  examine  bacteriologically  the  secre- 
tion imm  the  glan*l  very  careful ly. 

Simple  mastitis,  due  to  stagnation,  is  uncL>mmou,  tint! 
usually  appears  rarly  in  the  puerperitmi  and  in  hiiHtcd  to  one  Utin' 
of  the  gland.  This  form  of  mastitis  is  sometimes  note<l  tovvaitl  tlie 
end  of  pivgnancy  with  jircinaturc  a]»}>eanincc  fvf  the  milk  and  si»mt^ 
times  late  in  the  puer|>criimi.  Mastitis  of  stagnation  is  chardcteriziii 
elinicidly  by  very  flight  fever.  The  breas^t  becomes  fiwollen  and  pain- 
ful, and  individual  lobes  may  be  felt  distinctly  as  firm  ninhdcs  ver^- 
sensitive  to  pressure.  Tlie  ^kin  is  slightly  rrddi-nLnl,  and  the  lymph- 
vessels  t-an  be  traecfl  to  the  axilla.  The  sccreti^ni  s<pieeztHl  oat  of  the 
swollen  breast  is  milk  without  pathoh»gie;d  bacteria. 

TrfoiiiumL — The  treatment  e<*nsists  first  in  removing  the  obstruc- 
tion to  the  flow  of  milk.  Suspension  of  the  breast  with  slight  jiross- 
ure  has  prf>ve<l  of  es|KH:'ial  advantage  in  tliis  dirH'tinn.  The  milk 
should  be  i-enKived  from  the  breast  rapidly  and  tlmroughly,  either  by 
the  infant  itself  or  by  some  artificial  apparatus.  If  it  is  desirable  to 
suppress  the  secretion  of  milk,  some  cathartic  and  t>otassium  iinlide 
interaally  will  produce  the  <lesired  effect.  8omrtinu's  hard  nodule^ 
remain  in  tlic  hronst  long  after  tlieperiinl  of  lactatii*n  has  |Kissed.  This 
chronica  indm-ation  of  lobes  of  the  manunary  gland  should  be  trciiti^cl 
by  imline  ointment^  massage,  antl  pressure- bandages. 

Infective  Mastitis. — The  secimd  variety  t>f  pnerjieral  miv^ 
titis  iu  that  due  to  iufecti<jn.     An    abscess   developing   beneath  the 
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areola  is  usually  small  and  niptures  quickly  because  of  the  tbin  over- 
lying nkiii.  Ill  other  eases  the  milk-glaods  aud  sebaceous  glands  of 
the  areola  are  the  seat  nf  wuppuratiou.  Either  of  these  pnjcesses  may 
extend  to  the  paretichynia  of  the  mammary  gland  itselt'i  or  cause  iu- 
flaaimatiim  of  the  subcutaneous  tissue  of  the  breast.  This  eouditiou 
is  uttt  nncnmtuon  and  frequeutly  fnUows  abrasions  4if  the  uipple. 
Clinically,  it  rescmbk-s  erysipelas  with  sup[ juration.  Ttie  g^erms  of 
infection  may  penetrate  uh>ng  the  interstitial  connective  tissue  and 
cause  suppunition  in  this  region,  or  they  may  euter  the  milk-duct<3  and 
attack  the  interior  of  thu  glaud.  Stagnation  of  milk  favors  invasion 
by  bai'teria,  which  is  the  reason  why  simph'  niastitis  due  t^»  accumula- 
tion <if  milk  is  fretjuently  (bllowed  by  abscess  if  espmal  care  of  the 
nipple  is  not  taken.  The  methods  of  infection  and  the  snbsi'ipient 
changes  prmluced  vary.  It  is  not  always  possible  to  detenniue  etiui- 
cally  the  meth(»d  of  infVotion,  because  the  inflammation  may  extend 
from  one  tissue  to  au<itlier,  so  that  finally  the  abscess  may  involve  the 
gland'substance  itself  as  well  as  the  tissue  in  front  of  and  behind  it 
(paramastitis). 

In  mastitis  due  to  infection  there  is  always  a  high  temperature  and 
there  nuiy  be  chills.  The  breast  is  painful  and  when  nursing  the 
child  the  pain  may  become  nubean\ble.  One  or  two  hibes  ol"  the 
gland  may  be  enlarged,  firm,  and  jKiinfnl  Uy  |>ressure.  The  i  nil  ani- 
mation gradually  extends  to  the  jHTiphend  |K>rtion  of  the  breast,  the 
skin  Iwisomes  rtHldentnl,  there  is  tcdcma^  and  a  soft  spot  can  sometimes 
be  felt  in  the  middle  of  the  indurated  area.  Later  the  pus  finds  vent 
at  this  sjmt, 

Treatmetit — Mastitis  due  to  iufcction  siioner  or  later  causes  suppura- 
tion, so  that  early  incision  into  the  iutiltratetl  gland-tissue  is  indicrnte<l 
just  as  in  any  otlier  snppumting  procc\>s,  SuppuraticHi  occurs  suc- 
cessively in  one  lobe  after  another,  and  small  incisions  into  |7ortions 
of  the  abscess  umr  tlie  skin  do  not  give  the  desii-ed  result.  Any- 
one who  limits  himself  to  incisions  of  this  sort  may  wait  for  weeks 
before  the  c^ise  recovers,  because  <fther  h)hcs  of  the  breast  are  continu- 
ally reinfected  and  suppurate,  Tbe  author  canuc^t  urge  too  cmphaticidly 
tile  necessity  of  large  radiating  iucisions.  An  incision  is  indicated 
even  bufore  Hu(?tuation  is  presi-ut,  when  tlie  hist^ir>',  tlie  temiH^ratuR\ 
the  ledema  of  the  skin^  and  inerensiug  fKiiu  indicate  that  suppuration 
will  take  place  sooner  or  later.  When  pressure  an<l  antiseptic  ponltices 
do  not  pnxluce  improvement  within  a  f«nv  days,  suppuration  is  almost 
certain  to  take  place.  It  is  evident,  of  course,  that  with  these  early 
incisions  one  sliouhl  not  ex|wct  to  finil  a  lai-ge  aljserss  cavity,  but  dis- 
tinct pus  foci  will  always  be  found.  By  emptying  these  a  limit  is  set 
to  extension  of  the  supjiurating  pnx;ess. 

Larger  aKscesses  sliould  alst*  Im'  opened  with  free  incisions.  Small 
incisions  never  give  sufficient  drainage.  One  is  obliged  to  o|ieu  the 
abscess  again  anil  ag-ain.  Ten  tn  twenty  incisions  may  \ye  necessary', 
and  convalescence  is  protnictetl,  and  finally  all  that  remains  is  an 
atrophied  gland  with  considerable  scar-tissue^  which  later  may  favor 


570  DBEASBS  OF  THE  MAMMAMT  OLAMD. 

the  devdopnient  of  auaooiiii 
and  makes  inctsioiis  10  to 
cavity,  breaks  up 
ooontefopeflungs  if  neoenaiy.  The 
hekl  apart  with  retiactota»  and  the'inlihiatod 
tiasue  is  icoioved  with  a  cmcttey  fimc|i8^ 
possible.  It  is  astODishin 
with  a  curette^  Anv  late  presenting  in  die 
with  sciseorsL  The  afasoess  cavitj  shookl  be 
antiseptic  solnticmsy  such  as  5  per  cent,  zinc  chkNride^  and  tfaca  pneked 
with  iodoform  ganze  aroond  a  drain.  The  incisiao  is  ~ 
upper  part  widi  satores  down  to  the  drain.  An 
with  niodeiate  pressure  L»  then  applied.  Radical  iulufeiMce  of  tins 
sort  will  be  followed  by  rapid  recuverr.  The  heahhy  portioas  of  the 
gland  remain  intact  and  complete  fibroos  contnctioii  of  d»  gbnd  is 
avoided.  The  woond  heals  kindly  withoot  a  veij 
Fatty  embolism  following  this  incision^  as  reported  bj 
an  extremely  uncommon  accident.  The  incisions  should  ahrajs 
fiom  the  nij^le.  Any  other  sort  of  incision  would  injure  d»  dnelB  of 
the  glands. 

When  the  pus  has  infiltrated  the  looee  connecdve  tiane  LtAuuu 
the  gland  and  the  pectoral  fiiscia,  the  breast  is  lifted  dt  fion  the 
muscles  by  the  retromammaiy  suppuration.  The  pus  eatenJB  mgUfy 
beneath  the  surface  and  extensive  incisions  areund  the  knitr  iMfgiB 
of  the  breast  are  indicated.  One  should  not  ddaj  elf— ing  oat  the 
abscess  cavity  and  thereby  endeavor  to  avoid  piotfactcd  vappmnAm 
and  sinuses.  When  the  suppuration  becomes  scant,  the  drana  ahonld 
be  successively  removed.  If  aUowed  to  remain  too  hn^  iSbef  fiivor 
persistence  of  sinuses,  which  must  be  opened  up,  cnretledy  and 
ized  to  &vor  healing.  In  severe  cases  it  may  be  la  i  *  Fwary  to 
tate  the  brea^st. 

The  author  considers  this  methixl  of  treating  suppurative 
titi?«  the  be^t  becaurie  it  offers  the  most  favorable  chances  for  rafad 
recovery  and  for  |)reser\'ation  of  the  portion  of  the  mammaiy  gland 
not  involved  in  the  process.  Many  wotuen  will  not  submit  to  such 
extensive  surgical  procedure,  and  in  the  meantime  the  application  of 
ice>Fxigs  is  the  next  best  methixi  of  treatment.  Many  nursing  women 
will  not  use  e»>ld  for  fear  of  *' catching  cold,"  and  in  these  cases  one 
shr>uld  use*  antiseptic  sohitions. 

When  mastitis  disappears  under  this  sort  of  treatment  it  was  prob- 
ably due  to  stagnation,  and  not  to  infection.  Bacteriological  invesd- 
gation  oC  material  s<jue<^zed  out  of  the  breast  will  give  reliable  infor- 
mation on  this  jK>int. 

Eliot  recommends  the  use  of  spirit  of  turpendne  locally  in  puer- 
peral mastitis,  and  chiims  to  have  had  ver}*  goixl  results.  The  inflamed 
areas  are  thr)routrhly  washed  with  turpentine  and  a  turpentine  poultice 
is  applied.  Eliot  observed  no  bad  afler-effects  from  this  manner  of 
treatment.     Murphy  corroborates  Eliot's   statement,  and 
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tbat  with  tJiis  method  of  treatment  the  secretioD  of  milk  is  dimioished 
or  wiL'^es  entirely, 

Kiiarsberg  endeavop?  to  remove  the  raiJk  and  the  pii.<  at  the  same 
time  by  niassage.  This  must  be  re|jeated  in  the  early  tlays  three  times 
daily  ;  later  less  frequently,  and  ^ihouhl  be  eoniinried  for  one-half  hour 
at  a  sitting.  Au  ansestbctic  may  \w  neeessary  when  the  jjaiu  L*  t?evere. 
Thirtc-eu  of  15  *5i5es  were  ciirefl  in  this  way^  and  2    had  u>  !)e   ineLsed* 

Ruheska  reeooimends  thorough  cleausing  of  the  skin  witii  cornjsive 
sublimate,  aspiration  of  the  milk,  and  the  application  of  ice-bags. 
When  there  are  ehdis,  high  fever,  ami  intense  pain,  be  injects  two 
or  thre^'  syringefnls  of  a  '.^  |x^r  c€*!)t.  solution  •►f  wirl>olie  aeid. 

The  inrtamiil  breast  cannot  Ix^  suekle*!  on  aenmnt  t>f  the  extreme 
pain.  In  mastitis  due  to  citaguation  it  would  seem  to  l>e  the  normal 
method  i>f  proci-^lure  to  have  the  ebihl  empty  ihe  breast,  but  in 
ni;istitLs  due  to  iufeetiou  the  patlnjgenie  bacteria  eontain**^!  in  the  milk 
would  be  harmful  t<i  the  infant.  Stagnation  favors  the  develop- 
ment of  |>us-prodyeing  Inicteria,  so  that  the  breast  should  be  emptie«l 
anitieially.  When  the  niifther  is  willing  to  give  up  nursing  the  child, 
this  will  U^  a  great  aid  in  improving  the  fondition.  The  secretion  of 
milk  may  Ix*  suppressed  by  saline  eatharties  and  a  ^a-w  doses  of  potas- 
sium imlide.  AVlien  puerjKTdl  absi^^^sst^s  of  the  breast  are  m^leeted,  or 
when  the  asepsis  is  defective,  there  is  gre^t  danger  of  general  infection. 

The  after-effects  of  mastitis  are  ct^n traction  of  the  gland  in  toto  or 
only  in  |>art,  aceonling  to  the  extent  of  the  intlaninuition  and  the  rt^iou 
affected.  Tliere  may  U.'  liM-ali/A'd^  indistinctly  outliocHl,  indurated  areas 
in  the  breast  which  later  may  undergo  careinomatous  degeneration.  If 
the  abscess  cavity  does  not  heal  completely,  sinu*»es  remain  which 
secrete  small  quantities  of  pus  and  a  slight  ami>unt  of  milk.  These 
sinuses  may  jxTsist  for  months.  They  are  liniHl  with  stft  granulations 
which  interfere  with  hwiling.  They  tre<pi*"ntly  lejid  to  pus  wtvities 
sitnatcnl  Ix'hind  the  breast,  and  Imve  a  very  tortuous  course,  which 
interferes  with  the  exit  of  secretion.  They  should  be  freely  o{>ened 
and  curetted.  J>car-con  tract  ions  may  flispla<'e  or  CKX'lude  the  ducts  of 
the  gland,  just  as  the  priuiar\^  infection  did.  The  se-cretion  accumu- 
lates Ix'hind  tlie  seat  of  4M'elusion,  the  sinus  distends,  and  a  milk-cyst 
develops  |galaetr>cele).  Tht^e  retention-cysts  are  unci^mmon,  and  when 
present  should  Ik?  ojx'netl  ami  dniinetl.  The  retaine*!  milk  undergoes 
chiinge  and  may  apjKiir  as  an  nily  or  butl»'r-like  mass.  Concretions 
may  form,  fnlltnving  abs»>rption  of  the  fluid  p<«rtion.  These  are  white 
an«!  resemble  dri***!  nmrtar. 

Chronic  Cystic  Mastitis  (Konig), — Synonyms  :  interstitial  mastitis 
(Virebow)  ;  cystic  disctise  of  the  breast  (Keclus)  ;  cystadenoma  of  the 
breast  (Schinimelhusdi).  The  formation  of  nudtiple  cysts  of  vari'ing 
size  in  the  mammary  gland  is  not  uncommon,  and  has  lieen  explained 
in  variou.s  ways.  MacmscopicjiUy  there  are  found  on  the  side  of  the 
breast  towanl  the  muscle  round  notluh's  of  var\'ing  size,  arranged 
singly  or  in  bunches,  and  resembling  dark  vesicles.  Ou  incision  the 
distended  cystic  duct  is  seeo^ 
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Koiiig  obtitTvod  tliiit  the  interstitial  connective  ti/^Mie  M^as  swollen, 
showed  au  increascii  niintber  of  nuclei,  and  was  infiltrated  with  leuco- 
cytes. The  cysts  and  their  duets  exj*and,  the  partitions  disapi>car, 
and  cavities  develoj)  that  are  filkiJ  with  detritus  and  dark  Auid. 
K<»nig  believes  that  the  duet  system  of  the  gland  is  tirst  affected,  be- 
cause at  no  stage  of  the  disease  is  the  interstitial  tissue  alone  involved. 
For  this  reason  he  has  diseanleil  the  name  interstitial  mastitis. 

Fia.  210, 


HetcDtion  cy^t  of  the  cheat. 

.  Schlmmelbusch  believes  that  the  first  change  is  an  overgrowth  of 

the  epithelium  of  the  acini,  and  not  dilatation  or  obstruction  of  the 
duct.  There  is  no  increase  in  the  number  of  the  nuclei  and  no  inflam- 
matory  iuHltnition  of  the  ctmnective  tissue.  The  acini  gnidually  be- 
come distendetl  and  fill  with  epithelium.  The  centre  breaks  down, 
causing  a  cavity.  Accuriling  to  this  view,  multiple  cysts  of  the  breti^st 
are  the  result  of  epithelial  proliferation  and  cystic  dilatation  of  the 
acini. 

lioloflP  agrees  with  Konig,  and  considers  the  process  to  be  inflam- 
matory, but  believes  wit!i  Sasse  that  the  microscopical  picture  of  cyst- 
udcuiHtJa  is  hy  no  uK-iins  uniform.  Sasse  examintxl  a  huge  amount  of 
material  and  came  to  the  conclusion  that  both  eouditioos  could  be 
present  ;  that  the  latter  developed  in  the  acini  and  the  former  in  the 
due 

Tictze  claims  that  it  is  inifxissiblc  to  distinguish  sharply  between 
cysts  with  and  cysts  without  papillary  elevations — i.  c,  a<lenoniatous 
growth  of  the  wall.  He  considers  that  the  eystadenomata  of  Schim- 
melbtisch  are  due  to  proliferation  of  the  epitheliimi   of  the  alveoli, 
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forminj;  epithelial  ixipillfe  with  or  without  connective  tissue,  then 
giamlular  tai>s,  aud  tioally  carciuoma.  He  recommends  the  name 
cystoniammte,  which  includes  multiple  intnicanalicular  cystadenoma. 
W,  \[intz  considers  that  the  t?i»ndition  is  due  to  prolifenition  of  the 
iiitnilohular  i^mneetivt^-tissue  septa,  which  goes  hand  in  hand  with 
obliteration  of  the  glandular  cells. 

The  disease  ck-cuis  at  any  time  of  life  after  |iuberty»  especially  in 
women  who  have  given  birth  to  children  but  did  not  nurse.  Both 
breasts  are  frequently  aftected.  Previous  mastitis  is  a  pnnlisp^sing 
cause.  There  is  almost  always  jjain.  In  typical  cases,  e^jM?cially  in 
ynung  girls  during  menstruation,  one  or  both  bri'ast^  become  swollen 
and  [Kiinful.  Thb  diminishe-s  as  the  tlow  ceases  and  the  diffiL^  swell- 
ing disa[>pear».  Small  nodes  remain,  which  feel  leathery*  and  fibrous, 
t*v  there  may  be  a  flat,  disk-like  area  of  infiltration.  Acet»rding  to 
Kdnig,  the  following  symptoms  are  characteristic  :  On  examining  the 
breast  lictwcin  the  thumb  and  forefinger  the  mxlules  cavk  be  distinctly 
felt.  If  the  hand  is  pla<T*l  flat  against  the  breast,  they  onnot  l>e  felt. 
These  nodules  fret|aently  are  not  to  ha  ]Md{iate<I  if  tlie  bri^x*t  is  com- 
pressetl  in  any  other  w:iy  from  l>cfore  backwartl.  The  individual  nrides 
are  rarely  moi*e  than  an  inch  in  ilia  mister,  are  tense  and  may  fluctuate. 
If  prt^sure  is  brought  to  bear  upon  one  nf  these  masses,  it  may  lie  at 
times  possible  to  squeeze  a  milky  or  dark  fluid  out  of  the  nipple.  The 
skin  does  not  become  retldene*!  imd  there  is  no  temlency  f<»rthe  tumors 
to  become  adherent.  In  a<lvance*l  case?*  the  gland  may  feel  ninluhir, 
just  QA  if  it  were  tilletl  with  l>eans  or  marbles.  The  ni[)ples  m:»y  be 
slightly  retmcted  an<l  the  breasts  are  easily  movable  u|>on  the  musides. 

The  lai^  number  of  nodules,  the  smooth  ^urfaee,  fluctuation  in  the 
larger  tumor,  simultaneous  dise;is4^  of  both  bn-asis,  incnsise  in  the  size 
of  the  tumors  and  \mu  during  menstruation,  and  abs<»nce  nf  glandular 
enlargement  in  the  axilla  will  determine  the  diagnosis,  especially  when 
the  tumor  is  not  adherent  to  the  skin  or  underlying  tissue.  One  should 
not  f  irget  tliat  lH?nign  changct^  in  the  mammar>'  ghind  may  l>e  the 
primar^^  ctuise  of  papillary  epithelial  tumors  in  these  cysts.  If  the 
character  of  the  tumor  changes  in  this  way,  the  individual  cysts  grow 
quicker,  the  (lain  beitimes  mttre  marked,  and  operative  interference  is 
indicsted. 

Chrr>nic  cystic  mastitis  in  it«*lf  is  a  benign  condition  as  long  n^  the 
cyst  remjiins  small  and  causes  no  disturlxince.  The  condition  may 
remain  nnchangetl  for  years.  Medicinal  treatment  or  pres>«ure  ba«  no 
influence  whatever.  In  doubtful  casies  it  is  justifiable  Xja  excise  one  of 
the  noilules  for  diagnosis.  Amputation  of  the  breast  is  indicated  when 
annoying  symptoms,  such  as  neuralgia,  develop  or  when  a  radical  cure 
is  demanded.  Partial  excision  does  not  prevent  extension  of  the  dis- 
ease. In  some  cases  of  chronic  mastitis  cysts  of  sufficient  size  to  be 
det<»cfe<I  do  not  develop.  Individual  lob<^*s  of  the  gland  «how  multiple 
noflular  infiltration,  and  the  women  complain  of  drawing  pain  extend- 
ing into  the  armpit.  Sometimes  a  firm  Iwintl  «in  be  made  out  beneath 
the  lower  margin  of  the  pectoral  muscle.     This  strand  may  contain 


5 


674 


JJISEASES  OF  THE  MAMMAEY  GLAND. 


scviTid  smoi>th  ikkIuIcs.  Stis|H_'iisicni  of  tlk'  hreiti^t,  soft  tight  corsets, 
ami  putil tires  during  the  tnglit  will  ri-liev*.'  the  jmiu.  In  other  case:^, 
liowt'ver,  it  may  be  necessary  to  keep  tlie  jKitieut  under  c^ontiDual 
ubservution. 

Specific  Inflammations  of  tke  Breast. 

Tuberculosis  of  the  Breast. — TuheiTuious  disease  of  the  breast  is 

uue4.iiiuiinn  and  is  iouiid  usually  iu  woiuen.  No  ease  of  tulKTcnkTsis 
of  the  mammary  gland  before  puberty  iuis  lieen  reported.  The  women 
afleetiKl  were  usually  scrofulous  during  youth  and  i*howed  signs  uf 
tnlMTeulosis  elsewhere.  Tlie  method  of  infeetiun  may  var)'.  The 
hueilhis  may  enter  diret-tly  from  without  thnmgh  the  duets,  or  it  may 
reaeh  the  •rland  thnujgli  tlie  )ilofHl-eiu'ivut,  or  by  extension  of  some 
tubereulous  process  in  the  uei^ddxirinj;  <ir|r3ins,  such  as  the  axilLiry 
g^lands,  ribs,  or  jdeura.  This  latter  niethotl  uf  infection  seems  to  be 
most  ei>mnnm,  so  that  ejises  of  pritnarj'  tuberculosis  of  the  mammaiy 
gland  are  extremely  rare. 

Symptoms. — C'linieally  tubeirulnsis  of  the  lireast  manifests  itself  in 
various  ways.  A  eireumseribed  eold  abscess  may  develop  in  the 
lircast.  The  gland  gmdually  increases  in  sizi',  becomes  tense  and 
iiuetuatiiig,  and  is  outlined  only  in  rare  eases  by  a  ring  <^if  dense  in6l- 
trated  hri-ast-tissae.  The  uverlying  skiji  is  imrmal.  On  incision  a 
tltin  chei'sy  j>us  is  found  and  the  abscess  cavity  is  lined  with  a  eharac* 
teristic  nienibrane.  Sometimes  the  diseiise  is  disseminated.  There  are 
isfihite<l  tuberenlnus  nmhdes  that  are  at  first  sepamttHl  fnmi  each 
other  by  normal  gland-ti>sue,  but  wliich  beeome  conHuent  later.  This 
variety  .seems  to  be  the  most  cmnmon.  The  breast  is  very  slightly 
enlarged,  if  at  all,  although  circuniscrilMxl  areas  of  in<luration  with 
nodular  surfaces  can  be  made  out  on  |iaI])ation.  These  mxhdes 
incR'ase  giiidually  in  size,  softening  takes  place  in  the  centre  and 
exti'uds  toward  the  skin,  whii-h  becomes  thin,  bluish,  translucent,  and 
tinally  rupttu-es,  allowing  a  thin  crunmiy  pus  to  escape  from  the  sinus. 
The  nipple  is  usually  n^tnicted  and  the  bnmst  is  freely  movable  u]>on 
the  underlying  tissue.  The  axillarj'  glands  are  s^voUen  or  may  hiive 
undergone  caseation. 

The  course  is  extremely  chn>nie. 

Diagnosis. — The  diagnosis  is  easier  the  farther  advanced  the  dis- 
ease. In  the  cjirly  stages  a  preliminary  diagnosis  can  usmilly  be  made, 
although  it  is  tlillicult  to  differentiate  from  the  neoplasm  until  soften- 
ing takes  place.  \\'hen  sinuses  are  present,  the  ap|x^mnee  id*  the 
sinus  and  the  qualtty  of  the  setTction  wilt  indiciite  tuberculosis. 
Microscopical  exanuiiation  of  bits  of  tissue,  bacteriological  investiga- 
tion, and  iniKudatitm  of  animals  will  estabish  a  diagnosis. 

Prognosis.^ — The  prognosis  is  favorable  as  long  as  the  disease  is  lim- 
ited to  the  mammar\'  gland  and  axillary  lymph-glands.  If  •►tber 
organs  are  involved,  the  prognosis  will  dej>eud  on  the  amount  of 
damage  in  this  direction. 

TreatmeEt.  —  The  treatmeDt  consists  in  amputating  the  brenst  and 
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cleaning  out  the  axilla.  It  hns  bc*ii  .shown  that  even  the  most  nidicul 
local  treatment,  sueh  as  free  ujieti  mcir^idus,  eiirettiiig  the  tubereiiloiis 
fori,  and  the  free  use  of  iodotonn,  is  not  fbllowe*!  by  ]K'ruianeiit  cure. 
This  iH  eiisily  uader!?t(xjil  because  tlie  neigiilioring  lymphatics  are 
always  involved  and  tubercles  are  frequently  found  at  a  e<insiden3l»le 
distance  from  the  nrij^inal  fiicus  in  lyin|>]»-glaiids  which  were  supposctl 
to  be  healthy.  In  cold  abscesses  it  is  justifiable  t«>  try  free  incisions, 
removal  cjf  the  al>seess  iUL'm]>mne,  and  treatment  with  indulbrni. 

Actinomycosis  of  the  Breast.— ^ Very  few  eases  of  this  ei>n<l]tion 
have  l>een  iv^KtrtinL  A  cjise  ocenrring^  in  the  author's  clinic  will  i>e 
briefly  rei>orUil :  a  woman,  tweuty-four  ye:ai"s  of  ajire,  with  five  childivn, 
the  youngest  four  months  old.  The  first  she  nursed,  but  not  the  last. 
The  right  brt^iist  was  swollen  for  three  we*iks  and  wtis  |iainful.  Tliere 
was  induration  in  the  lower  inner  quadrant.  The  skin  was  re*ldeued 
and  thick  pus  mixed  with  milk  ci>nhl  l)e  squeezetl  out  of  a  small  sinus. 
Three  large  radiating  incisions  were  made  and  the  nc(*rotic  tissue  re- 
movcib  After  sevend  weeks  two  of  tlie  incisious  wuif  inucMJ  to  discharge 
pus.  The  breast  became  infiltrate*!  and  eoul<l  not  be  uuFVetl  on  tlie 
underlying  tissue.  A  few  actinomycotic  granules  were  found  in  the  pus, 
ami  a  iluetuating  swelling  about  the  size  of  a  hazelnut  appraretl  i>^'er 
the  ensifi»rm  cartilage.  This  focus  was  incised  and  i-urctted.  After 
amputiiting  the  breast  it  was  found  that  the  pericliondrium  of  the  ribs 
was  already  invaded  and  that  the  granulations  (*(>uld  be  removed  with 
a  knife.  Recovery.  The  patient  did  well  with  jK>tassium  iodide,  hut 
died  later  friim  internal  rreiirreuee,  !Micn>scopical  examination  sliowni 
that  the  largc^r  part  of  the  parenchyma  of  the  bre^ist  had  been  tlestroyeii 
and  replaced  by  granul  at  ion -tissue  which  had  undei^oue  fibrous 
change.  The  pectoral  muscle  was  also  involved  iu  this  pr^jcess.  Pure 
cultures  of  actin<jmyces  were  obtainwl  after  Buchner's  method. 

Sometimes  injections  of  10  jxt  cent,  iodopin  have  been  sut^essful, 
but  nsnally  amputatiou  of  the  breast  will  be  net*essary. 

Syphilis  of  the  Breast.— Gummatous  mastitis  is  extremely  rare  and 
occurs  in  the  late  stage  of  syphilis  as  circuniscrii>ed  lesions.  Le  Crain 
has  recently  reportetl  a  t?ase  of  this  si>rt  which  resembled  a  malignant 
growtli  very  closely.  Kennedy  reportt^  a  wise  of  gumma  of  the  jkv- 
tond  muscle  close  to  the  right  breast,  in  a  woman  with  a  necond  lesion 
in  the  substance  of  the  left  mammarj'  gland*  Tliis  latter  focus  was 
as  hard  a.s  a  cancerous  nodule,  but  easily  movable  on  the  underlying 
tissue  and  diminished  considerably  in  si/A'  within  a  fvw  weeks  under 
potassium  itHlidc     The  treatment  is  the  usual  autisyphilitic  one. 


ECHmOCOCCUS  OF  THE  MAMMARY  GLAND. 

This  condition  Ls  extrctuely  uncommon.  Tlie  symptoms  are  those 
of  a  cyst  which  is  said  never  to  excoetl  the  size  of  a  hen's  egg  or  that 
of  a  man^s  fist.  The  condition  develojjs  slowly  without  causing  pain. 
The  cyst  eonteuts  arc  free  from  albumin  and  resendjle  water.  Honklets 
have   been    rejx^utetlJy  souglit   for  without  result.     Inflammation  and 
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8iipparatioD  may  follow  trauma  and  the  tumor  may  resemble  an  ortli- 
naiy  absc<^ss.  Frovidec)  a  cNirT«?ct  diagnosis  has  been  establislied,  the 
eyst  should  be  ai^J)t  rated  and  iodiue  injwited.  lucisioD  and  removTil 
of  the  ssac-wall  \&  a  more  reliable  measure. 


KEUBALGIA  OF  THE  MAJOtAEY  GLAND    MASTODYNIA. 

The  neuralgic  \\mn  fx*eurriiig  in  one  or  Ixith  breastsJ  may  be  «.»f 
varA'in^  origin.  In  some  t^ses  no  abnormality  of  the  hrea^^l  can  Ik* 
fciiimL  The  ner^^ous,  hy^teriral  women  con)j>lain  of  intent  pain  that 
re>iembles  an  eiectrie  shw^k  jwssing  througli  the  b^ea^lt,  shoulder,  and 
down  the  arm.  S<^)metimes  there  is  hvjiersen.^itiveness  of  tlie  skin  t>^ 
the  brea^t»  ^o  that  even  the  sli*rlit  pressure  of  the  elothing  cannot  Iw 
Ixirne.  These  neundgie  pains  are  frwjuently  obser\'e<l  in  people  wiili 
disturbances  of  the  genittil  organs  that  should  be  attended  to  if  pos- 
sible. Sometimes  the  ])fiin  is  due  t<»  intereostal  neumlgia.  In  other 
ciisi's  small  lianl,  induratetl  areas  in  individual  lt»l>es  of  the  breast  may 
\h'  found  in  women  otherwise  healthy.  Tliese  are  neurofibromata,  and 
the  jmin  is  usually  Ir»e;il.  During  menstniation  the  symptoms  increase, 
and  the  nervous  exeitement  may  Ije  so  great  that  the  women  ai>e 
unabh'  to  lie  on  the  affectM  *?.ide  at  night. 

Treatment. — The  treatment  should  be  that  of  the  primary  cause. 
If  there  are  small  n<wlules  adherent  to  a  sens«»r\'  ner%'e^  pi*oducing 
neuralgia,  the  growth  sliould  be  removed.  In  women  with  disturli- 
auees  of  the  [lelvie  organs  the  pain  in  the  breast  will  disappear  when 
tlie  former  eunditions  are  iniprove<l,  Tj<K-al  treatment  will  be  of  little 
avail  in  nervous^  hysterica!  iu<iividnals  and  in  those  neunilgias  in  whieh 
the  eauj?e  cannot  lie  made  f»ut.  One  should  direct  upplieations  of  ice, 
piultices,  sus|>eusion  of  the  breast,  quinine,  iron,  arsenic,  electricity, 
eliauge  of  climate,  and  try  to  iutlucnee  the  psychological  condition  of 
the  women,  who  usually  fear  cancer  t)f  the  breast. 


HYPERTROPHY  OF  THE  MAMMARY  GLAND. 

Hypertrophy  of  the  breast  may  he  due  to  simple  hy|>er|)ksia  of  the 

normal  constituents  of  the  mammary  gland  —  /,  e,^  of  the  wnnective 
tissue  and  ghmd  itself.  Benign  liyjxrtrophy  involves  both  bri*asts  and 
r>cenrs  at  puberty  or  in  young  women  pregnant  for  the  iirst  time.  The 
breast  nipidly  increases  in  size  for  sevend  months  and  then  cejises  to 
enlarge.  It  is  uncommon  to  see  the  brejtst  so  large  as  to  interfere 
with  the  daily  occupation  of  the  woman.  When  the  size  is  excessive, 
tlieri'  will  in  all  probability  Iw^  fuuud  some  fibn>sarcomatous  niKlules, 
as  emphasised  by  Billmth,  Amputation  of  the  breast  should  be  con- 
sidvrr-d  in  these  cases.  If  women  with  hyivertrophicil  breasts  become 
pregnant,  the  organ  iH-comcs  extremely  large,  painful,  and  tense.  The 
wometi  may  iKX-^ime  so  emaciated  that  an  abortion  is  indicated.  It  is 
not  desirable  that  these  women  should  nurse  their  children,  liecjuise 
it    interferes   with   rapid    involution  of  the    breast.      Sometimes  th^ 
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eiilargt*meiit  may  Ix'  due  to  dittnsi^  li])oniutosis.  Tbt-rt'  is  nbnoi'iiml 
Dvergrowtli  of  fat  aiut  ctmin.'ctivt'  tL^sue,  stilK'ntaueims  tissue,  ami 
intni-ariiious  tissue  without  involvotncnt  of  tht-  glaiifl  tissuu  itself, 
whteli  may  even  be  atrojthiaL  lieirifiiiainnuiry  lipoma  may  ro.seml)k' 
liyiwrtrtjphy.  HyjKTtrophy  of  one  bt^ast  is  always  suggestive  of  a 
nvw  jLrrriwth. 

Treatment. — Lwliue  autl  the  thyrriid  extniet  have  been  ushI  witl» 
success.  Trijier  rernnuiiends  the  iaiTHlie  ourretit,  and  rlaiins  to  have 
produciMl  distinct  dtnittmtiun  hi  tlie  size  of  overdevehiped  l.H'easts  by 
this  Dit'tluul  after  thiie*.*  or  four  mouths.  Miebel  performeil  nKistot>exy 
for  painfn!  bv]>ertro[>bied  brejists.  He  removed  a  balf-mooii-sliajMHl 
seeti**H  over  earb  breast.  The  cnnravity  of  the  ineisiou  was  djreeti-d 
dowuwanl.  The  incision  was  earriL-d  tbrou*:li  the  skiu  and  aponeunjsis 
of  tlie  pectoral  miiseh*,  and  the  breast  iasteued  to  the  pectoral  tliseia 
by  sutures  tliat  passed  throUij^b  the  ^lajul-sul>stancc.  The  result  was 
said  to  1r*  phmL  .Smietimes  tlie  mah^  linasts  do  not  cease  to  dev4'h»[» 
:intl  t  nlai'ire  just  as  those  tif  women  (trynieeiirnastia).  ^Veettrdinti^  to 
8tiefhu  tliere  is  hyperplasia  of  all  the  elemenls  of  a  nonnal  male 
breast — first  of  all  the  cruuieetive  tissue,  the  tlieu  fat  and  jij^landular 
tissue. 

TXTMORS  OF  THE  MAMMARY  GLANB, 

Tumors  of  the  mammar\'  gland,  especially  in  women,  are  extremely 

<^OTinnon  and  vary  irreatly  [iistolr>iiricany.  Almost  all  the  kunwn  varie- 
ties of  tumor  have  iM-eii  fjbserve<l  in  tliis  re*;ion  and,  ahlKwij^h  the 
various  tr^nvths  are  of  extreme  interest  pathnjiiiru'idly,  only  tlie  chief 
types  will  be  eonsiderwl,  the  eliiiieal  peculiarities  of  which  make  them 
either  l)eiiign  or  malignant.  Ttie  neoplasms  will  therefore  be  sub- 
divideil  into  two  large  groups.  This  met!iod  of  distingnisbiug  tuniois 
is  Ufkt  al>sf>]iite,  because  some  new  growths  are  distinctly  benign  in  the 
early  stages,  lait  undergo  malignant  ilegeneratioii  Liter.  The  benign 
nature  of  mamtniirv  tumors  therefore  is  relative^,  and  early  operative 
inter Jei*enee  is  justified  in  all  eases. 

Ilcnign  tumors  usually  consist  of  some  tissue  tliat  resembles  the 
normal  tissue  of  the  breast.  They  are  hoiimgeneoiis  as  ermi[)are<l 
with  the  lieterogeneous  tumoi-s.  The  former  groufi  includes  all  eon- 
neetive-tissne  tumors  with  fibroma  ami  all  its  eornbinatiijus,  and  nf 
the  epithelial  tumors,  the  atlenoma  with  its  combinations  with  the 
<»ontu*cti\e-t issue  grou(>.  To  the  latter  variety  bel<»!ig  the  crmncctivc- 
tissuc  tumorH  the  sarcimiata,  and  of  the  epit!icljal  tumors  the  car- 
einoma.  Tliis  methrKl  of  subdividing  tumors  i,s  not  practical  because 
encboudntmata  t»f  tlu'  breast,  fi>r  instance,  are  heterologous,  but  are 
benign.  The  be!iigu  growths  an;  eireumseribecl,  sharply  outlined,  and 
tlispiact*  the  neigbljoring  tissues  meeFinnieally.  The  m;dignant  tumors 
intiltrate  the  neii«:hboring  tissues  and  destrov  them.  t>nlv  the  iM^nijrn 
mammary  turaor>!i  are  movable  within  the  breast.  The  rate  of  gTo\rth 
is  of  great  diagnostic  and  prognostii'  stgnif!caii(*(>.  The  more  rapidly 
a  tumor  increases  in  size,  the  greater  tlie  proportion  of  its  cellular  ele- 
VoL.  II  —n: 
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ments.  Tbo  tiiinur  ii^  ^ollter  ainl  more  vusculur.  Small  |¥>rtioiis 
soft  turac)rs  innv  ho  eiisily  torn  ofl'  and  carrif<l  away  by  the  blmxi-cur- 
rent  or  lytn|)Iiani's.  MHa>tatic  [^^rowtlis  indiwite  the  extremely  malig- 
nant naturt"  nf  a  tunnir.  'lliese  are  fuuud  wirly  in  t'arciutjniji,  for  the 
lymph-glaiKl^  in  the  vicinity  may  Ik>  involved  l>efore  metui^tases  in 
distant  or^^aus  can  \n*  detected,  Maliornant  tiunor*  produce  gTeiU'ral 
t'xhansti«in  and  cachexia.  The  fine  nnat<Hiiii*al  <lit!crcncc*s  in  the  hi^ 
t*tl<)gy  of  these  tuiriors  is  n<it  of  eliniad  in»|Mirtancc  an<1  Ixeniv;  no 
relation  to  the  dinieal  picture.  The  author  will  not  cunsitler  the 
variation  from  the  »trurture  of  noi-nial  tvjies,  and  will  contsider  the 
clinicjil  picture  pro{|nced  by  tlie  chief  variety.  The  fir.'-t  ipieHtion  that 
will  have  Xw  \w  decidctl  is,  wlieiher  the  tumor  is  benign  or  iiiali^* 
naut,  and  whether  it  shonhl  lie  rcmove<l  ininieiliately  or  can  remain 
witht)Ut  daniaii^e  to  tlie  patient.  The  <liagno8is  of  typical  cases  will 
not  Ik*  dilHcidt  as  a  rule,  whereas  variations  from  the  chief  types  miiy 
give  rise  to  uncertainty  in  tlie  early  stages.  In  these  doubtful  cases 
an  explomtory  incisifm  should  he  done  so  as  not  tfi  he  too  late  with 
radJeid  interference  in  nialii^nant  ^rowtlis. 

Fibroadenoma  (Cystosarcoma  Phyllodes;  Myxoma  Intra- 
canaliculare  ;  Cystosarcoma  Proliferum)*— The  ducts  of  the  gland 
are  surronndetl  by  euiniective  tissue  wliicli  is  espei-ially  develope*!  in 
the  mammary  glantls  of  virgins  and  appears  as  a  dense  hyaline  mass 
with  abundant  nuclei.  This  connective  tissue  is  the  seat  of  origin  of 
all  fibroma  and  sarcoma  of  the  niamniary  gland.  Pure  tibroniata  of  the 
mammary  glanil  are  extremely  rare,  as  are  also  pure  adenoma.  Fibro- 
adenoma is  more  CMtmnxon,  and  \s^  as  it  were,  the  \\w\y  representative 
of  benign  tumors  of  the  breast. 

Fibru-a*lenoma  consists  of  dense  connective-tissue  stroma  and  cellu- 
lar elements,  resembling  the  normal  ^land-substance  of  the  I>rea8( 
Between  tlie  e|>ithe!ial  masses  is  found  more  or  less  connect ive-tissu« 
stroma.  Sometimes  the  connective  tissue  prtHltmn nates,  sometimes  the 
glandular  substinee^  and  the  arnmgemeut  may  van'  greatly  even  in 
one  and  the  same  tumor.  One  |K)rtion  may  be  di>tinctly  fibroma,  and 
another  distinctly  adenoma.  CerUiin  authors  maintain  that  the  con- 
nective-tissue |H>rtion  is  sarcomatous  and  apply  this  name  U\  the  tunior» 
The  ducts  l>eeomc  ehnigatHl  and  the  acini  enlarg^Hl,  but  remain  narrow, 
which  gives  rise  to  the  cystic  clefts  of  Schinnnelbusch,  so  character ijstic 
of  fibro-adenoma.  According  to  this  autlmr,  this  method  of  growth 
explains  the  pwuliar  aj>pearancc  of  these  tumors.  The  epithelium  of 
the  acini  remains  as  a  singh*  layer  of  cylindrical  epitliclinm.  In  firm 
fibro-adenomaUi  the  connective  tissue  is  a  fibnius  spindle-cell  mass, 
whereas  in  the  softer  and  more  rapidly  growin*;  variety  it  has  the  char- 
acter of  loose  myxomatous  tissue.  The  jierincinous  n^gions  are  those 
with  the  greatest  number  of  eells^  and  St^himmelbuscli  assumes  that 
growth  takes  jilace  at  these  piitits.  Adenofibrrmata  therefore  are 
glandular  tumors  with  marked  proliferation  of  conn^ttive  tissue. 

The  tumors  described  by  floliannes  Milller  as  cystosarcoma   phyl- 
lodes, and  by  Yirchow  as  iutrucantdicular  myxoma,  are,  according  to 
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ScJiimmelluiseh,  liliro-adi^rionni,  bt'cause  the  liibiilatL'J  cauliHowtT-like 
ajjpearanee  of  individual  tiimurs  is  not  due  to  a  growitit^  in  of  tibrqus 
ma?iscf5  ill  alrt-atly  existent  cysts  and  dilate*!  tliict<.  If  the  Hbrous  tissue 
infiltrati'd  tlio  tumor  in  this  way,  the  r^pitbelium  would  disapjiear  aud 
become  atro[)hie<l,  which  is  not  the  case. 


Fig,  211. 
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Fibro-udenomii  (jfmamninry  L,'biii<l .  j^nttr'ni'^  th«iip:  W,  preserved  luttien  ofgUnd-ducIs; 
C  glands,  the  lumeu  uf  wbtt-b 'ih  almust  oblileratcii  by  the  prfsauru  of  flbrou-s  UsiiUf  uii  the 
oatsJd«. 


The  ducts  and  alveoli  are  preserved  and  may  even  increase  in  size. 
The  epithelium  may  show  evidence  of  marke<l  |>roliieration.  When 
the  glands  prodmx*  a  mucoserous  secretion,  the  ilucts  become  distendefl 
and  cysts  appear.  The  periijlandular  cr>nne(*tive  tissue  develops  irrc^;- 
ularly  ami  encroiicbes  u|k>ii  the  distended  eatials  and  alveoli,  proilucing 
poly[»uid  or  flat  excrescences  (iittraeanabeular  lil>ronia,  Zieglcr ;  or 
cysto^rcoma  pn ►!! fern,  Bill n>th).  Tbc.^e  Hat  overgrowths  of  connective 
tissue  preserve  the  hibular  appearance  of  t lie  tumor  and  give  it  the  out- 
ward look  of  a  eaulifiowcr.  On  se<'tion  the  tunmrs  are  gniyish  white, 
smtpoth,  homr»geiu'ous,  and  more  or  less  lobulated.  Fibnvadenomata 
occur  chiefly  between   the  twcntietli  and  thirtieth  year  of  life,     Tliey 
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are  iineommnn  after  furty.  A^i  a  nil<^  they  caii^e  no  pain.  TKe  siae 
may  ditJer  coDsi<]t'niltly,  aud  varie.**  frouj  that  of  a  hazelnut  to  that  of 
a  man*s  head.  In  the  huter  ease  the  extreme  mze  it»  due  to  the  fonna- 
ttrin  of  cysts.  Many  tilirn-adeintrnata  remain  small  for  years  and  then 
sitiddenly  increase  in  nize.  The  most  inijMirtaiit  eliuieal  eriteriein  of 
tliese  tumnrs  is  that  they  are  encapsulat*Hl  in  a  lirm  eonnective-tissuc 
mass.  ThiB  i^  the  reason  why  they  are  so  easily  nioveil^  especially 
when  they  are  superHeial.  S«»fnetirae»  they  may  not  appear  to  be  in 
any  way  connected  with  ihv  niacnniary  gland,  and  as  long  as  thev 
remain  small  tliey  are  *irni  imxl  hard  ;  tlio-se  of  larger  .«ize  have  s<^ft 
area^.  The  tumors  are  usually  rt*untl  with  a  smooth  suriaee,  or  some- 
times irregular  and  h>bulated.  They  never  l)eeome  adherent  to  the 
skin  nor  to  the  underlying  fnseia  or  muscle.  The  glands  iKdongiug  to 
this  region  nmer  heeonie  i^uiargf^d.  Even  whoii  ihey  have  pergietod 
for  a  long  time  they  do  not  rupture  the  t-apsule  and  infiltrate  the  sur- 
rounding tissue. 

Treatment.— The  treatment  is  openitive.  Althr>ugh  fihro-adeiioniata 
are  distinctly  benign  growths  that  do  not  form  metasiasL's,  tliey  niav 
produee  grave  disturl)auces  by  their  growth.  Wlieii  small,  the  eap^iule 
and  overlying  gland-tissue  may  Ik-  divided  and  the  nodules  hhelle<l  twit 
with  a  closed  jiair  of  scissors  or  with  the  finger.  Any  eonimunicaii<tn 
with  the  gland-tissue  present  may  be  dividi-d  with  a  kniie.  Lai^r 
tumors  that  have  obi  iterated  the  numimarv  gland  on  account  of  pressure 
should  1m*  amputated  with  the  breast.  Kocher  rtvonimt-mls  turning  up 
the  breast  ami  enucleating  benign  tumors  subcutaneously.  A  curved 
iDci^ion  with  the  conciivity  up^vard  is  made  along  the  inferior  margin 
of  the  breast.  This  is  ciirried  down  to  the  pectoral  fascia  and  the 
gland  sepnrat<xl  from  this  and  dissect etl  free  from  the  skin.  Partial 
excision  of  deep-seated  tunmrs  may  be  done  in  the  same  way  without 
involving  the  healthy  gland-tissue. 

Adenoma. — Pure  adenomata — that  is,  tumors  of  gland-sulM^tanee 
only^are  uncouimun.  Hackel  describes  a  case  of  this  hjH  in  a  Woman 
twenty-Hve  years  old.  Slie  had  luui  her  first  child  thrw  months  pi-e- 
viously,  but  had  noticed  the  tumor  f(jr  six  or  seven  years.  This  uja^:.* 
was  the  size  of  a  gt>ose-cgg,  did  not  tiause  pain,  and  was  modenttely 
firm.  It  could  be  easily  shelled  out  because  of  the  smicith  eonncvtive- 
tissue  <'apsulc.  On  section  the  neoplasm  resembled  tJie  cut  section  of 
a  parotid  gland  ut  panereas.  The  lohulated  appearance  was  very  dis- 
tinct. In  the  interior  of  the  tumor  was  a  hollow  space  into  which 
round  ducts  opened,  fnvm  which  a  cream-like  fluid,  resembling  a  fatty 
emulsiftn,  could  be  stpieezed.  Adenomata  may  lose  their  benign  char- 
acter and  becfvme  careinomatons.  Bedsides  fibro-adenonui,  they  may  be 
combined  with  myxomatous  tissue  and  *levelop  cysts  fadcnomyxoma, 
adenocystoma). 

Myxoma^  An^oma. — These  tumors  are  extremely  uncommon  in 
the  breast.  Fihromyomuta  arc  relatively  more  common.  Clinically 
tluy  do  not  diflTer  from  fibro-adenoma,  and  at  times  cannot  Ik»  differen- 
tiated. 


Ulcerating  Sarcoma   of  Breast.     (Brewer.) 
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Lipoma, ^Li[»onuibi  of  tta-  breast  arc  also  UDconiDion.  Those 
rw^niniiiu  in  tlii>  region  aR»  usually  .-^ituatcU  bciiiud  nr  at  tlic  side  of 
tliL'  Ijivast  ami  disj>hu-o  the  latter.  TIk"  author  i-xristU  a  lijMuna  tbe 
si;ce  *A^  a  fist  wliidi  devel<>pecl  altiug  tbr  ]<iwer  niargiti  of  the  pet^toral 
musele  toward  t\\v  axilla  and  dis|jlat't'd  the  breast  ujnvurd  aud  inward. 
It  was  iTn[nissible  to  find  any  Hue  of  deinarcatiiin  between  tlic  niam- 
niury  jj^land  and  the  li[>nnui.  Billruth  de>oribeH  a  ease  i>f  retruniaajmary 
li|»un]a  whieb  was  <»f  unusual  iliineiisioiis.  Similar  eu>es  have  been 
rejxtrtetl  by  A.  Cck)|mt  and  Velpeau.  Be^fuiiin  and  Hiickel  have  each 
(b'scribed  one  true  lipoma  of  tbe  maimuuiy  ^hind  whieb  e4)ntatned  ducts 
within  the  fatty  tissue. 

Chondroma,  Osteoma. — (.'houdninia  of  the  nmnium  is  extremely 
rare.  It  is  of  s<iniewhat  more  frequent  cH-eurreiiee  tn  Jifid  eartilage  in 
tbe  mixed  tumors.  Bony  tissue  is  found  only  in  few  eases  and  is 
pnaetieally  of  no  importanee. 

Sebaceous  Cysts  (Cholesteatomata). — Sebac?eous  cysts  of  the 
hreasf  fiave  Iieen  deseribed  iti  very  small  numbers.  The  eysts  are  ebar- 
aeteristie  with  a  thin  wall,  j^inooib  interioi'  snrfaee  like  a  luueou!?  niem- 
In-ane,  and  <N)ntuin  a  porrid;re-like  mass  eonsisting  of  fatty  degenerated 
et'lls.  Mieroseojjieally  tbe  eyst-wall  eonsistsof  a  thin  et)uneetive-ti8sue 
membrane  that  is  not  sbarpJy  dilTerejiTiatetl  froui  the  conneetive  tissue 
Iff  the  gland.  On  its  inner  wurfax-e  are  t^evend  layers  of  ejiitbclial 
cells.  The  intlividual  cells  are  lar*ie  and  tbe  p<'ripberal  layers  have 
nuclei  that  stain  readily.  Hiickel  rep<irts  tw<:i  eases  of  this  sort,  one 
of  whieb  was  associated  with  cystosareonia  pliyllodes.  Tbe  cysts  in 
tbe  breast-tissue  were  sharply  outlined  and  pive  rise  to  pain  only 
once  in  a  great  while,  and  were  uot  infiuenced  by  mensstrnation.  They 
were  easily  shelled  out. 

Sarcoma.^ — -All  sort^  of  sarcomata  HKiy  develop  in  the  breast, 
although  they  are  more  inieonmion  than  eareinoniata. 

Of  r^iyo  tumor.s  of  the  breast  colleete<l  Ity  Poulsen^  only  ;>S  were 
sarcoma — i,  c,  9.'i  |Ter  cent, — ami  of  these,  14  were  cystosarcH>raa. 
Of  loO  tumnrs  operated  upon  in  Czcrny's  clinic,  7,0'1  per  cent,  were 
sireoma.  Homer  reports  172  malifj^nant  tnniors  of  the  breast,  158 
of  whi<'h  were  (*areini una  and  14  sarettma.  In  the  author'>  elinie  S^jO 
tumors  of  tbe  breast  weiv  rejxjrted  by  Gebele,  »i  1  of  which  were  sar- 
etima  and  19  benign  growths. 

Gross  rept)rts  17fi  sarcomata  of  the  l>reast :  OS  per  cent,  were  .spindle- 
ci'U  sarc^miata,  27  |M^r  cent,  ruund-eell  sarcomata,  and  *')  fK'r  cent,  giant- 
cell  siireomatu.  Half  of  t!ie  (^'tst-s  shftwed  eystie  deireneration.  Aeeord- 
in^  to  tirt)ss,  the  spindle-et'll  and  eystie  sareomata  are  f(>nnd  more 
fre([ueutly  in  the  brea.st  of  fnnctioiuitinsr  women — /.  e.^  in  w^omen  in 
tbe  third  and  fourth  dewides.  They  have  a  tendency  to  reeur  after 
reniovab  The  giaut-eell  and  mon.^  solid  sarcomata  appear  after  the 
physioloirieal  function  td'  the  breast  has  ceascn^l,  and  are  more  aj^t 
to  iVirm  metastases.  Sarcomata  appear  at  atiy  time  of  life.  The 
pro^misls  of  soft  sarcoma  is  more  unfavoiidile  than  that  of  tbe  ban! 
variety  and  cystf>sarcoma.     Accoixling  to  Poulsen,  42  per  cent,  of  the 
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<juently,  and  the  author  will  tkrefi)re  devote  e.sjM'c'ial  attention  to  this 
gnmjj.  These  tujiiui>  wvrv  tli-MTilKil  by  Joliamm^  MiillLT  ;is  ry.stt>- 
san-oma  pn>lir('nuii  phylliMk^.  The  cut  scctidii  is  pak*  rcddisli  ur 
white,  iiiul  the  tissue  is  jrt'latiii-like  in  plaees  and  appt-'ars  cetkiiiatuus. 
Ill  other  piaee^  it  li*  fihrtJiis.  There  are  irregular  eavitici?  tilletl  with 
thin  mucus  into  wliieh  luhulattxl  ami  jMtIyjK>id  masses  extent!.  These 
i^ystic  s|vacef5  rt^preseut  altered  duets  (»*'  the  ^liind-lolmles.  The  tissue 
itself  is  partly  cedeniatous  connective  tissue,  partly  niyxr»njatous 
lymphoid  tissue.  The  epithelium  t>f  the  duets  and  aeiiii  eousists  of 
sevtn'al  layersi  of  cyliudrieal  e[)itiie]iuni.  It  pruliferates  iu  such  a  way 
that  the  eavities  hectJine  entirely  (illeil  witli  epithelial  eells.  These 
may  accumulate  in  small  ma«5e:»,  cidleil  pearls,  or  L>econie  dissolved 
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•maious  Ussue.    (BlUrotb.) 


and  form  a  fiomoijeneous  raa,ss.  These  eystosareomata  develop  usually 
in  the  third  or  fourth  decade,  are  irrej^ular  tumors  of  uneven  (Mtn- 
sistenco>  and  tluetuate  distinetly  where  tlie  eysts  are  su[M:Ttieiul.  They 
have  a  distinct  eiipsule  and  never  l>ec^«tme  uflherent  to  tJie  pectond 
inuseles  or  to  the  rhcst-walk  or  have  any  tendency  to  involve  tlie 
mammary  gland  diffust-ly.  Tliey  may  develop  and  f*irm  timtor 
mas^^es  occupying  the  entire  breast,  which  is,  of  course,  followed  hy 
atrophy  of  the  glandular  pcirtion  due  t*»  pressure.  (Fi<rs.  212  and 
2Ki.)  The  overlying  skin  is  tense,  thin,  and  reddenetk  and  mav 
ulcerate.  The  overlying  veins  are  distinctly  eidargM,  The  nipple 
is  retracted  only  in  rare  cases.  These  tumors  sometimes  exist  as 
small  affairs  for  yeari^,  when  they  suddenly  without  apparent  euuse 
Ix^in  to  increase  in  size  niid  lony  hecome  enormous. 
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Soft  sarcomiita  drvdop  at  tiiiy  time  nf  lifV  jmd  are  usually  single 
ill  tine  breast,  lu  rare  eases  they  may  ditlbse  aiul  involve  bt^lli  LiH3;iitj*. 
In  the  early  stages?  tbey  are  pret^ent  ai^  tinii,  movable  nodulutJ,  htft" en- 
large {juiekly  and  bet^oiiie  soil  withmit  eaii>ing  e*i|Kvial  fjaiiu  The 
axilhiry  glands  are  involved  only  in  rare  wises,  and  nsiudly  in  the 
later  stages  of  the  disease.  The  imtients  l>e«'<i]ne  (juite  caeheotic  at  this 
time. 

The  most  malignant  sareomata  are  meilnllarv  and  melannsarctinia. 
They  devel<tp  very  rajudly,  inv(»he  the  snrmiinding  tiiisuej  uud  aiH?  apt 
to  reenr  and  form  nletastase^  alter  exeisiuu. 

Diagnosis. — Even  the  most  expert  <-linician  will  but  rarely  Ix*  able 
to  diugnostieaie  smidl  gnmlhs  as  sarcoma.  Hiey  may  readily  \w  cou- 
foundtil  with  tibnt-adenoma,  cysts,  or  eareiiioma.  When  tlie  tumors 
are  lar^rer  the  tliiigimsis  is  always  easy.  The  method  iif  developing, 
the  relation  of  tlie  tmnor  to  the  neif^Jiborin^  tissue,  the  absonro  of 
pain  and  glandular  enlargement,  will  itftentiines  enable  a  correct  ditlVr- 
enttal  cliagnosis. 

Treatment. — The  trejitnient  ot'  idl  sareomata,  no  matter  what  their 
hisiidogy,  <:t»nsisls  in  radi<'al  removal.  In  the  ease  of  Kii't  sarenmii  the 
entire  breast  wilh  the  overlying  skin  shonhl  be  removed^  and  it  is 
sometimes  questionable  whetlier  one  ought  niit  lo  elean  the  axilla.  If 
the  axillary  glands  are  etdargeil,  this  is  indieated,  hut  when  no  enlargt*- 
ment  exin  be  in:ide  out  there  may  be  reasonabh'  doubt.  8t»rcuiiiata 
usually  extend  throngh  the  hlood-eurrent.  Lymphatic  infection  de- 
velops at  a  later  period,  although  exceptions  to  this  rule  do  i^eeiir. 
Expt^rieuee  shows  tliat  metustiises  in  the  adjoining  lymiih-glands  are 
hardly  ever  develojKHl  after  removal  i>f  sareonintoiis  braists,  and  locol 
i-eenrrences  are  relati\ely  nm-omnion  if  all  lissne  involve<l  w^as  removed 
at  the  time  of  dperation.  Metastases  in  tlie  internal  organ>,  espefially 
the  lung,  the  liver,  ami  the  brain,  on  tlie  itther  hand,  are  much  more 
common.  According  to  the  author's  experience,  it  is  necessary  only 
in  cxce]vti<inal  (*ases  to  elean  the  iixilhi,  although  he  aekn<ivvle<lgei?  that 
the  (►[leratioii  is  not  cspwially  more  dangenais  <ni  aecuunt  of  this.  It 
is  his  custom  to  extend  the  incision  snflieieiitly  tciward  the  axilla  to  lie 
able  t<i  determine  the  ctKulition  v\*  x\\v  axillary  glands.  These  may  be 
rc^iidily  jialpatiHl  after  dividing  the  skin  in  this  region,  and  when  en- 
arged  sh<tuhl  always  lie  n/inovi^b 

Small  cvstosaret^iiata  may  Ix'  removc^l  with  st>me  of  the  surround- 
ing tissue,  which  is  sufficient  and  ea.-^y  if  the  tumors  are  cncapsulatKl. 
Statistics  show  that  local  recurrences  may  even  follow  cireumserilx'd 
cy.stic  sarcoma.  It  may  be  that  iwirtions  of  the  tumor  were  left  behind^ 
or  that  new  grrnvths  fbrni  in  the  remaining  [M>rtioti  iA'  the  gland.  A 
permanent  cure  is  ituly  jnissible  by  amputation  of  the  breastj  and  is 
imlieattHl  in  all  doubtful  cases. 

A  jR'rmanent  cure  is  nnieh  nmrc  c-otiunon  after  an  uperatii>n  fiir 
sarcoma  of  the  breast  than  after  one  hu*  i-areinonau  Acrnrding  to 
Hnrner^s  statistics,  7(>.t*2  jxr  cent,  of  the  patients  ha*l  no  ri'cur- 
reuces   after  two  years.     The  total   recoveries  wvre   61,54  per  et*nt. 
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Aooording  to  Poulsen,  75  i>er  cent,  bad  no  rcciirrciioe.'^  after  five  yc'ars, 
and  25  jkt  cent,  iliod  of  niet;istaKes. 

Carcinoma.^ — -Carcinoma  is  very  cninnKHi  in  tlie  ferniile  hrea.st. 
The  nterus  and  the  stinn;nh  ww  tJio  ftuly  oroims  utfiK'tril  more  frc- 
(jnently.  In  women  careiiionia  uf  die  Ureast  stands  seeoiid  in  fre- 
fjueney.  (Heiniann.)  The  fre*jueney  of  wircinoma  of  the  breast  is 
diiT'etiy  r<'lnled  to  fimctioniil  ju-tivity,  Uiranse  the  inannnury  ^hnid  is 
rntinmtely  assncinted  with  tlie  sexual  apjianihis.  r>evL'h>pnient  of  the 
l>R»;ist  to  its  full  iniu'lioiial  rapiirity  la  associated  Avilh  an  increase  and 
with  new  furamtion  of  glatid-tL-sne,  eunneetivx*  tissue,  vessels,  and 
lyniphatie.H.  No  other  or^an  of  the  hmly  is  so  frequently  suhjeet  to 
chantfing  conditions  of  mitritiou,  ami  no  other  f>r^un  has  such  enor- 
mous demands  plaee<l  upon  its  functions.  Besides,  there  is  in  the 
matninury  inland  the  coritirHial  change  in  developtuent  wliich  is  retro- 
graile.  This  is  in  all  probability  the  reason  for  tlie  fi'ccjneiicy  of  ear- 
cinoma  of  the  breast,  because  t>efore  puljerty  mammary  earcinomata 
are  almost  unknown. 

According  to  Billnith's  statistic??,  containinij  440  eases,  82  per 
cent,  (d*  all  timiors  of  the  breast  an*  mneer.  Schmidt,  in  HeidellKTg, 
fbunfl  tlie  percentage  to  be  H2.6f>  ;  Bryant,  H^LIO  ;  (iross,  8:2.47.  In 
tlie  author's  clinic,  of  ;i59  tunmrs  i*t'  the  breast,  30ft  were  carcinoma 
— /,  r,,  HO.fJ  per  cent  j  l^4  were  sarcxima — i  *'.,  JM  per  cent.  ;  and  ll^ 
were  benign  growths. 

There  is  a  notieeable  increase  of  cancer  in  all  countries^  In 
Prussia  2.G6  of  10,000  inhalntants  died  of  cancer  in  1877  ;  in  18JM>, 
5.5'j.  In  Austria  the  corresponding  figures  were  .*].7  and  C.3.  In 
England  there  clicd  f>f  cancer-  in  IHCJO,  '5.17;  in  18^0,  7.5o.  In 
I^ndon,  in  18f>0,  4.2;  in  I8JHJ,  8.8.  Acwirding  to  R.  Williams,  the 
relative  death-rate  of  cancer  in  England  at  the  [iresent  time  is  four 
times  as  great  as  fifty  years  ago,  and  in  Prussia  the  dcath-nite  has 
increased  153  jicr  cent,  since  1877.  In  lijivaria  the  jiercentage 
iuerejised  lO-j,')  |X'r  cent,  from  1890  to  l8fiD;  8.3  per  ei-nt.  in  males 
and  liyi.2  per  cent,  in  females.  It  is  not  known  wiiy  the  mortidity 
from  carcinoma  has  increase<l  in  this  manner.  Certain  authors  cousifler 
that  the  incrcasctl  araonut  of  meat  eaten  and  tfic  iuerciised  consumption 
of  alcohol  and  over-catiiig  are  responsible.  Beneckc  Ixlieves  tliat  a 
vegetable  diet  prevents  to  a  n^rtain  degree  the  devclojiment  of  cantH^r. 
On  the  other  hand,  Hendy  reports  that  of  ]  02  cancer  cases  f>|X'nited  u[»on 
by  him,  <11  were  strict  vegetarians.  Herbivorous  animals  are  far  less 
liable  to  tracer  than  caniivorf>us  animals,  lings  arc  alnujst  immune, 
Frick  has  provtHJ  tliat  individuals  whose  time  is  occupi<  rt  with  prepar- 
ing and  selling  alcoholic  beverages  are  much  mor<'  frequently  artecled 
than  others.  N<uie  of  tliese  hypntheses  are  sufficiently  provetl,  nor 
are  they  snfficicut  to  exjilain  the  increase  of  cancer;  besides,  it  is 
questionable  whether  tliis  incrc:is*'  is  actual  or  apjiarent,  and  whether 
the  more  frequent  autopsies  and  more  accurate  tliagnosis  make  it  seem 
a.s  if  the  condition  was  on  the  increase.  Mwlieal  gtNignijihy  has  shown 
that  in  England  carcinoma  is  more  coniniou  in  depressions  with  abun- 
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and  ulcers  develop  covcrtMl   with   flal>l>y   j^nriuiliitioiis.     Tin/  di^siute- 
gratinl  |KH"ti(jns  form  a  brig:bt-vc'll«f\v  ^rucl-likf  in;i.-s. 

Triirr,Ait  Carcinoma,— This  is  tlK'  mnst  cfnnTnou  variety.  It  is 
<*hani(*teri/A'<l  by  the  develnprueiit  of  I'luntjati'd  tliiets  (ir  tiilH>  fiUed 
with  epttlieliid  fell^  which  soun  oxtentl  heynnd  tlie  bounds  of  the  orig- 
iuLil  aeioL  They  are  apt  to  extend  hi  feral  ly  and  in  ii  It  rate  the  siir- 
ronndiiig  tissues.  The  nests  nf  eanet^r-eells  are  ehmgiited,  tubc*-like 
aecumiilations.  Celluhir  infiUratioii  nf  the  eiiniieetive  tissue  tr<K's  hand 
in  hand  with  the  ppt>Iiieratii»n  of  epitiiehuni.  Later  diseonuwted 
nmUdes   are   found   in   tlie   surrouudiug   skin,   fat,  niuscle-t issue,   and 
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From  the  margdwl  region  uf  a  luLular  cArcinomu  of  thf  brt- it£t.    (BiUrolh.) 


pleut-a.  The  skin  of  the  ehest  ami  bark  and  anus  umy  hf  euvere<J 
with  innnrnendik*  hard  nodides  (eaueer  en  euirasse,  [)auzerkrehs).  The 
skin  itself  is  board-like,  inflamed,  and  inuunvaljle.  ]>isinte^ration 
takes  place  niitch  more  slowly  in  tubular  iufiltmtin^  e-aneer.s  than  in 
the  aeiurius  vnriety.  Tlie  detritus  is  in  part  (»arrie<l  away  l>y  the  veins 
anil  the  dense  connective  tissue  .surrounds  the  rennatninj;  portion.  An 
interstitial  scar  (Binroth)  develo[ts,  which  may  be  reot>gnizi'd  by 
retraction  of  the  skin  and  nipph^ 

SciRRHTJS. — ^This  torni  cd*  tumor  develops  slowly,  and  is  a-ssociattHl 
with  <lisappearanee  of  the  caneer-tissue  and  sulisequent   fibrous  eon- 
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traction  aiitl  iiulunition.  The  tisMie  creaks  when  cut.  The  coi 
nt'ctive  >trorua  ]iri'<li>iiitnates  and  the  LX'll-nests  are  .stiiall  and  tei 
Mieri>sc«ip]cal  examiuatHHi  stuavs  an  al»uiiilanee  of  ehistic  fibres  ai 
tubular  ne.Htf?  of'  caDt'errtu.s  tis.^ue.  This  flmii  f>f  tumor  is  fouud  nn 
freijaetjtly  in  old  women. 

GKLATiNors   f'ARcixoMA. — Cielatin«>u>    cancers    are    uncommon, 
Lange  e(4lected  7o  eases  up  to  iSjMj,  and  of  1814,  only  0.93  jXT  cvrit 
were  of  this  variety.     The  gelatinous,  slimy  nature  of  the  cut  snrfa< 
is   evident   niierosccipiejilly.      Tnuisjiarent   masses  an*  embedded   in 
framework  with  abundant  sfKiees.     Tiie  gelatinous  material,  accoi'diu| 
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Scirrhus  or  the  breast:  predominonce  of  Glin.ua  tiji.uf  wiiii  ruwaof  cuboid  or  polygcuai  cvUs, 

wjmc  of  Llituj  single. 


to  Lanjxe,  owes   its  orij;;in  to  disintegratitai   of  strands  of  canceroiia^ 
tissue,  surrounded  by  connective   tissue.     This  destruction  goes  han^H 
in  luind  with   ihv  disnpj>eaninee  of  cancer-cells,  which  may  sometime* 
\\e    ibunil    only   in    the    more   recent    portions.      This   ilirm   of  «iULH?r 
develops  slowdy,  and   the  prognosis  is   the  best  of  all  cancers  of  die 
breast. 

The  psammocarcinomata  describe<l  by  Neiigebauer  are  a  sjieci 
variety  of  cancer  of  the  breast,  Chumlro-osteocarcinomata  have  aJi 
been  observe*  1, 
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Tile  cut  stM'tinii  oi"  carrinttiua  i>^  usiuilly  r('(Misli-^i;»y  or  wliitish  and 
tnivorsttl  l>y  stivi'nel  pak-r  and  tinn  iift-liki' .strands  (if  nmnrptivo  tissue, 
iK'twwD  whieb  the  boftt?r  tissue  is  embedded.  The  cancer  is  usmdly 
not  enrapsulattHl,  and  may  lie  more  or  less  distiiiotly  oiitliinn]  against 
tfie  surrHiuidiiip:  <rlaiid-t issue,  or  appear  as  scattered  iimbdes  nr  as  a 
<lilthsf  iiitiltration.  Tlic  so-c-allfd  rjincer-jiiiee  e;m  be  si(UveziMl  Miit  of 
the  cut  surface  of  tlie  tumor  with  a  knife.  M  ten  )sen  pi  rally  this  ^'^m- 
gists  of  detritus  and  large  epithelial  cells  with  hirge  nuclei  and  refrac- 
tile  niieteolar  granules, 
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of  f  plthellum  with  muftt  <iif  tht'  nuclei  ytouc. 


Etiology. — The  j>riinarv  cause  «jf  ciniecr  ftf  the  breast  is  no  niort* 
known  than  i.^  that  of  cancer  iti  ittlier  regions  iri^  the  iMidy,  and  the 
uutbfir  will  oidy  consider  in  this  connection  the  et)nditittti>  that  seem 
to  lie  prKlis(>osing  fi-oni  a  practical  standpoint. 

Cohnbeini's  hypothesis,  that  cancer  is  due  to  fo4al  ]vredispo>ition, 
<loe8  ni>t  apply  in   the  case  uf  cancer  of  the  breast,  iK'cause  these  can 
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be  proved  to  develop  from  the  glandular  epitfaeliani.  Ribbert  claiiii» 
that  carcinomata  are  due  to  separation  of  epithelium  from  their  respec- 
tive connective  tissue,  produced  by  proliferation  of  the  subepithelial 
connective  tid^ue.  This  is  3uppoe«d  to  :<eparate  the  glandular  epithe- 
lium from  its  normal  support.  The  cells  do  not  lose  their  peculiarity 
of  increasing,  and  devek^  in  the  directions  where  ther  find  the  least 
resi^^tanoe — i.  e.,  into  the  tissue-clefts,  the  lymph-spaces,  and  around 
the  vessels.  This  theory  is  plausible,  although  it  Ins  met  with  con- 
siderable (^^)Osition,  especially  by  Hauser,  who  demonstrated  that  in 
carcinoma  of  the  breast  there  was  cancerous  degeneration  of  the  gland 
epithelium,  while  the  membrana  propria  remained  intact.  The  pam* 
sitic  nature  of  cancer  has  not  been  proved.  Not  one  of  the  cancer 
parasites  described  up  to  the  present  day  has  withstood  scientific  criti- 
cism. It  has  repeatedly  been  {lossible  to  transfer  canoo'  from  one 
animal  to  another,  which,  however,  does  not  prove  the  infectious  nature 
of  the  disease.  Sometimes  during  an  operation  portions  of  cancer  are 
transplanted.  It  has  been  sho¥m  that  sporoxoa,  coccidia,  and  similar 
bodies  may  be  found  in  carcinoma  of  the  breast,  but  they  are  not  the 
primary  cause,  l)ecause  they  are  not  present  in  the  metastues.  They 
might  possibly  produce  chronic  iufianimatory  processes  in  the  gland- 
tissue^  and  indirectly  favor  the  development  of  cancer.  Oarnnoma  is 
not  contagious,  and  one  person  cannot  become  infected  from  another. 
Of  German  surgeons  defending  the  parasitic  theory,  there  is  to  be  men- 
tioned Ozemy ;  and  of  the  Americans,  Paric  and  Dennis. 

Numerous  cases  of  carcinoma  of  the  breast  are  known  in  which  the 
tumors  developed  after  some  sort  of  irritation  (trauma),  fidlowed  by 
chronic  inflammatory  processes.  The  irritation  theoiy  is  based  upon 
this  fiict,  but  it  is  not  a  satis&ctory  ejcplanation  for  all  oases. 

The  etiology  of  carcinoma  of  the  breast  is  not  uniform,  but  depends 

on  a  variety  of  caases.     The  accidental  causes  will  be  first  coniiBidered. 

Mastitis  and  chronic  inflammation  are  of  importance.     The  laigest 

percentage  of  cancers  occurs  in  women  that  have  nursed.     Modem 

statistics  show  tliat  of  1298  cases,  14*2  were  in  women  with  previous 

raastitiiit.     Of  236  cases  observed  bv  Billroth,  23  were  unmarried — 

I.  f.,  9.74  i)cr  cent.     Velpeau's  statistics  show  that  of  218  eases  25 — 

/.  /'.,  15.34  jxT  cent. — were  unmarried.     Of  158  cases  in  Zurich,  142 

were  niarritnl  and  16  unmarried.     Of  the  married  women,  11  had  had 

no  children.     The  Statisticiil  Bureau  of  Prussia  showed  that  in  1895 

to  1896  57  per  eent.  of  the  women  with  cancer  were  married  and  25 

|)er  cent,  widows  or  divoreiKl,  and  17  per  eent.  unmarried.     About  10 

to  1(>  jKT  eent.  of  all  cases  of  carcinoma  of  the  breast  occur  in  sterile 

women.     Of  306  cases  treated  in  the  author's  clinic  between  1890  and 

1899,  2*29  were  married  (74.8  j>er  cent.),  and  77   unmarried  (25.2  per 

cent.),  and  151   (49.3   per  cent.)  had  had  children,  and  62  of  these 

(41   ]XT  cent.)  nursed  tli<'ir  babies,  while  31   (20.5  per  cent.)  had  had 

llijlll  mastitis.     T\\v  number  of  women  that  nursed  and    had   cancer  wis 

small  as  <'om])ared  with  other  statistics,  which  is  explained  by  the  Act 

that  in  this  region  the  women  rarely  nurse  their  children,  a  practice- 
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that  ex[vlaiDH  llie  hl^h  tleath-rate  anumg  iIr'  infiuitt^.  Of  552  wnnien 
treated  in  v.  BiTgniaTHi's  eliiiic  tur  I'^treiTioriiu  of  tlit*  breast,  500  (IHI.5 
per  cent.)  had  givt-n  hirth,  1)1"  ;iK9  wMmeu,  2x9  (74.2  jxt  cent.) 
had  nursed,  and  10. 4  per  cent,  of  all  tlie  jmtieiitf*  had  >uflercd  frum 
mastiti^^. 

One  fact  is  plain  fmrTi  the  above  statement,  naniely,  that  mam- 
mary  glands  that  have  develoi>ed  to  their  full  physiolngieal  eapaeiiy  are 
mare  prone  to  eareinuiua»  anil  that  fertilt?  women  are  more  fre<pteutly 
attacked  by  mammary  rareinonia  tlian  tlie  sterile  ernes.  The  inHuence 
of  nursiiig^  ts  much  more  important  than  sexual  intercourse  and  con- 
cept ion,  anil  theru  is  no  donht  that  only  a  small  nnmbt-r  of  women 
with  late  c^ircinoma  have  not  nnivetL 

Chr(>nie  inflammation  favors  the  development  of  carcinoma.  At- 
tention is  calUxl  to  the  chimney-sweep's  carcinoma,  ciircinoma  of  old 
scars  and  following  chronir  metritis.  Omtinnctus  mechanical  irritiitiou 
18  also  of  etioloj^ical  impi>rtance,  such  as  the  pressure  of  tight  corset's. 
Certain  women  have  a  Ijahit  of  steadying  their  work  against  the  breast. 
Not  infre<]uently  a  single  tnuima  Iuls  been  given  as  the  primary  eause  of 
cancer.  Zieglcr  investigated  the  intlnence  of  trauma  on  the  dcvelojiment 
of  malignant  growths,  mttl  funn<l  that  of  !7ft  funcers  of  the  lireast,  there 
was  a  history  of  tniiima  in  -37  eases — /.  c.,  in  22  ptr  cent.  Gehele  found 
a  history  of  trauma  in  1H.6  per  cent.  ;  Ouleke,  in  7.3  ]ier  cent.  ;  \\  il- 
llam.s«  in  44.6  percent.  ;  and  Ijowentlial  found  a  In'story  r>f  injury  125 
times  in  934  cases  of  cancer  of  tlie  breast—/,  e.,  in  13.4  per  cent. 
Snow  found  a  history  of  trauma  in  ll.o  per  cent,  of  IKjOO  cai;es  of 
carcinoma  of  the  breiist.  There  is  no  doubt,  although  the  cormetition 
cannot  be  explained,  that  a  single  cnutiisinn  of  the  mammary  gland 
may  be  the  j>rt^isj>f>sing  cjiuse  for  the  development  of  cancer,  esjx'cially 
when  tile  tnunna  occurs  at  a  time  when  ttie  woman  is  lial*lc  to  cjirct- 
noma.  The  injury  produces  an  extravasatitm  of  blomi  which  remains 
as  a  small  inilnrattHl  focus,  furnishing  the  nidus  in  which  a  carcinoma 
develops.  Every  surgeon  is  actpiainted  with  cases  in  which  the  car- 
cinoma developtnl  at  the  seat  of  injury.  The  inllucnce  (jf  trauma  is 
omphasizeil  especially  in  the  cases  of  nt^oplasms  that  clevehtp  in  regions 
of  the  bmly  that  have  no  special  predispjsition  to  the  formation  <if 
tumors. 

Awonliug  to  Wiuiwarter\s  statistics,  6  |x^r  cent,  of  the  carcinoma 
were  hcrcHlitary  ;  Bniitigimi,  8.-5  per  cent.;  Bryant,  10  ]M^r  cent.; 
Horner,  17.0f*  per  cent.  ;  IMeiirer,  9.3  per  cent.  ;  Zidni,  10.5  [:>t'rceut.; 
(inleke,  1(5.5  per  cent.  ;  anil  Uebele,  5  per  cent.  The  author  men- 
tions in  this  cfjnnection  Broca's  iuteresttng  conimunicntion,  in  which  cjf 
2^^  indiviihials  liclonging  to  three  generations,  l(i — /.  e.,  HI  percent, 
—(lied  (►f  cantvr,  iuul  10  of  these  of  cancer  of  the  broiist.  Accord- 
ing to  statistics,  hercflity  plays  an  unimportant  part  cousiilering  the 
fre<pieney  of  the  disease.  There  is  no  doubt,  hcjwevcr,  that  certain 
families  are  pn'disposed  to  tMincer,  as  every  practititmer  is  aware. 
Roger  Williams  Indievcs  that  hertHlitary  cancer  usually  attacks  the 
corres[Mjnding  portion  of  the  bcxiy. 
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The  iniliKiicr  of 
krgcdit  oambcrvf 
Tear  «f  lift?— clnt  k^  aroand  the 
the  brea.<^  oDderigrieg  ictrognde 
oecorriii^  during  the  earij  yean  of  lile  are 
AcoMding  to  Horner^  the  avenge  age  of 
cinoma  of  die  breast  was  51.45  Tiears;  Winivartav  45u3;  Gebdi 
50.8  ;  Gukke,  49.2  ;  Oldekop,  4814  ;  FiselifT,  46.9 ;  Sdnddme,  49 
Careinonia  of  the  breast  ii^  extremdr  imooiiimoD  beftre  pabettT,  an 
aboat  40  to  46  per  oeot.  of  the  cases  occur  after  the  mcDOpanecL  Ol 
006  wonieo  with  caooer  of  the  breast  treated  in  the  antfaoi'a  dinie^  1  \i 
were  between  lorty  and  fifty  yeais  of  age^  and  77  were  bclw^en  fifb 
and  sixty  years  of  age. 

According  to  WiUianis,  race  ha?  a  certain  amount  of  infloenoey  mm. 
white  women  are  twice  as  frequently  diseased  as  negroea.  Aecoidiiu 
to  him,  the  women  in  the  better  elassef:  of  society  are  more  frequentli 
affected  than  those  of  the  pjorer  clasees. 

Aiatnminl  IMstribntion. — Cancer  of  the  breast  may  derdop  ii 
continuity  or  in  disconnected  masses.  Prolongations  of  a  cancer  mai 
infiltrate  the  surrounding  tist'ue,  involve  K-mph-spacesy  Uoodvesads 
and  lymph-vessels.  Langhans  demonstrated  that  epithdial  odk  fioa 
carcinoma  of  the  brea«t  or>uld  he  carried  for  considerable  distanees  ii 
the  lymph-vessels,  and  that  there  is  no  doubt  that  met—iawis  develof 
especially  thrr>u^  the  aid  of  the  lymph-cuirenL  Later,  when  tb 
carcinoma  has  infiltrated  the  walls  of  veins,  the  canoer-cdk  may  b< 
distributed  by  the  blood-current. 

Accurate  investigations  of  the  anatmnical  distribntioo  aie  doe  ti 
the  efforts  of  Heidenhain,  Gerota,  Grossniann,  Stika,  Hotter,  anc 
Odsner.  It  is  evident  that  the  lymph-glands  whidi  receive  thi 
lymph-vesseb  from  the  breast  will  be  the  first  affected.  These  are  tin 
glands  of  the  axilla,  which  receive  the  greater  portioD  of  the  lympl 
from  the  breast.  When  these  are  involved,  the  lym;^  backs  up  ii 
the  peripheral  channels  and  is  obliged  to  take  a  course  which  up  tc 
this  time  was  little  developed.  Tnui^ual  anastomoses  are  formed  ii 
this  way.  Gerota  injected  the  lymph-vessels  coming  from  the  mam- 
mar\'  ^land  which  emptied  into  a  gland  at  the  lower  margin  of  the 
brea.st,  in  the  region  of  the  lateral  twig  of  the  long  thoracic  artery. 
He  then  injected  the  lymph-channels  accompcmying  the  second  and 
thin!  jM-rforatinj^  branches  of  the  internal  mammary,  and  showed  how 
metastases  might  develop  in  the  retrosternal  glands.  He  furthermore 
proveil  that  the  resj>ective  halves  of  the  chest  did  not  have  an  inde- 
pendent lym}>hatic  system,  but  that  the  lymph-capillaries  in  the  skin 
of  the  t'liest,  alnlonien,  and  back  were  intimately  connected.  Tliis 
explains  extension  of  a  carcinoma  of  one  breast  to  the  other.  Gross- 
mann  inject*'*!  a  lymphatic  vessel  which  passed  from  the  breast  to  the 
j)OHterior  surface  of  the  pectomlis  major  along  with  the  superior 
thonicii'  artery,  and  after  passinjj  thn)Ujrh  two  or  three  lymph-glands 
(•oininunicateil   with    the    infraclavicular   group.      This   lymph-vessel 


tumors:  of  the  mammary  gland. 


conimuni«itccl  rui  the  anteriur  siirfaw  of  tlu-  pccturalis  minor  wltli  the 
first  iixilliirv  ^lancls. 

Ilt'itk'iilniiii,  in  iSSlf,  t-alled  attention  tu  {\iv  tlict  diat  after  amputa- 
tion (if  the  lireast  and  tlemn'tiii:  out  tht'  axilla,  as  rccMininKMith'*!  hy 
Volkiuiiun,  recurrences  in  the  axilla  were  extremely  nire,  akiiough 
local  reeurrenceH  were  frtM|ueut.  t!>eiinntl  re[K>rts  74,74  \kt  ci-nt.  iuul 
Rotter  88.23  per  cent,  of  hn-al  reenrrenees.  IlL-iilenliain  fonml  Uiafc 
the  reason  for  this  eoutlitimi  \vaf>  that  after  amputation  of  the  hreast  a 
jiortion  of  the  jl^IuuiI  i»r  of  the  eaneer  remaineil  *m  the  sndaee  itf  the 
ninseles.  In  the  retromammary  fiit  tiiere  are,  br.^ides  the  bl<j<M]vessels, 
lympli-channeLs  which  contain  inieroscopieal  metastases  in  two-thirds 
<>f  the  ciises.  If  the  pet'turul  inii??ele  itsc4f  is  eaneeruiis,  tlie  cnntrae- 
tiou  will  force  the  epithelial  ei-lls  in  the  mnscles  into  the  lymph-cur* 
rent.  Heidenliain  reetmimeutls  when  tlie  eiiiieer  is  m*j\'al>]e  to  remove 
a  coiitintii >LLs  layer  of  the  npper  stn-faee  of  the  muscle,  and  to  exercise 
care  not  to  tie  the  hhMKl vessels  outside  of  the  mnscle,  but  in  the  mns(*le 
itself.  If  tile  earcinrtma  is  adherent  to  thc^  fascia  of  the  muscle,  the 
muscle  shonld  he  renioviHl  in  iofn  wnth  the  enunective-tissne  on  itj* 
under  surface.  The  infraclavicular  fossa  will  l>e  exposed  in  this;  way 
and  excision  of  tlie  clavicular  <rhnids  is  facilitat*tl.  Heidcnhain  rtH*r>ni- 
mends  that  the  insc^rtion  f>f  the  muscle  to  tlie  clavicle  and  sternuni 
should  he  separatini  snl^iMTiostt^ally,  because  iimlcs  of  recurrence  are 
ei^pecially  common  near  the  sternum. 

RotteFti  anatomical  investigatiotis  thrf>\v  light  upon  the  manner  in 
which  metastases  of  carcinoma  i>f  tlit*  breast  devcloji.  These  investi- 
jLjations  cnri'ohoratc  (jrnssmann's  observations  that  the  retropcct4Uid 
glands  may  he  involved  early  in  carcinoma  i»f  the  breast  without  tliere 
beinjt!:  any  nodules  in  the  muscles  <»r  in  its  fascia.  This  mi>ans  that 
cuneer-cells  are  carrie<l  directly  from  the  primary  fixuis  tlir<<n^h  the 
retromamnirny  f:it  and  muscles  of  the  chest  to  the  pectoral  lymfth- 
glaiuls.  Rotter  showed  by  carelblly  prepared  s|K'eimens  tliat  twiirs  of 
tlie  su[>erior  thoracic  artery  with  their  aect>mpanying  lyniphaties  pass 
directly  throu*;h  the  pe<'toral  muscles  intf>  the  pireuelrynui  of  the 
glands,  and  that  in  carcinoma  of  the  bivast  lymphatic  inxlnles  along 
the  ]Mtsterior  side  of  the  [>eetoralis  major  miy-ht  aft|K*ai'  very  early. 
This  antiior  iVumd  these  ivtropwtoral  glands  en  target!  in  about  one- 
third  of  the  cases,  and  concludes  that  the  sternal  portion  of  the  jxk?- 
toral  nuiseles  should  always  be  removed  in  rKpcmtirvns  for  cancer  of 
the  lireast.  Tlie  clavicular  |M»rtion  may  bf^  left  unless  there  are  infra- 
clavicular glands  I'nfarpMl.  As  Imig  as  these  retn)p(X'toral  glamls 
may  become  infected  so  early  before  the  eancf-r  is  aillierent  to  tljc 
muscles  or  its  fascia,  it  is  wyisonable  to  siippi-se  that  the  malignant 
growth  may  extend  quite  early  through  the  intercostal  s|haces  to  the 
pleura.  This  explains  the  unsjitisfactory  results  after  the  most  careful 
ope  rat  i<  in. 

Tile  in\'estigations  of  these  authors  have  been  cornil>(*mtetl  of  late 
by  Oelsner's  work  on  the  lymph-channels  of  the  breast  in  their  rela- 
tion to  the  extension  of  carcinomti  of  the  mamma,  OeLsner  injectc<l 
Voc,  11.-38 
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the  Donnal  Ijmphatics  of  the  breast,  and  showed  that  the  tTnnks  fio 
the  anterior  regioa  nin  toward  the  anterior  thoracic  ly 
the  margin  «if  the  pectoralu  major.  Ther  have  seoondaiy 
cations  with  the  posterior  thoncic  groop  or  with  the  intermedial 
groap.  The  mammary  ^and  itself  sends  two  or  three  laige  lyn 
phatics  to  the  groop  of  glands  sitoafted  along  the  maigin  of  the  pecton 
musde  in  the  Mcond  or  third  intensosial  space,  and  from  these  to  th 
sabpectond  and  sobclavicnlar  glands  and  subdavian  trank.  Th 
lymphatic  vessels  found  plugged  with  cancer-oells  by  Heidenhaii 
Botter^  Halsted,  and  Stiles^  were  the  normal  lymphatics  perforatiiig  th 
pedondis  major  and  intercostal  mosdes.     Th^  were  shown  to  b 

Fio.  218. 
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VHmgnm  of  aziUary  Ijmph-glanda  (left) :  AB,  stemom 
long  thoracic  vein.   Axillary  glands :  /.  anterior  thoracic 
///.  posterior  or  subscapular  glands ;  /I',  superior  or 
VI,  subpectoral  glands,  snbclaTicnlar  glands ;  V//, 
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present  by  Oelsner  by  injections,  as  were  also  the  lymphatiea 
panying  bloodvessels  close  to  the  sternum  in  the  first  fbor  interooBti 
s|)aces.     Thcise  c'ommunicateil  with  the  sternal  glands  in  the  interio 

of  the  chest.     (Fip*.  218  and  219.) 

Recurrences  may  develop  fn)m  bits  of  cancerous  gland-tissue  lei 
at  the  time  of  operation.  When  di^^ecting  off  the  skin,  one  no 
infrwuiently  meets  small  advanced  glandular  nodules  immediately 
l)eneath  the  skin  or  on  the  |)ectoral  fascia.  Volkmann  called  attentioi 
to  these  prolongations  of  gland-tissue,  and  there  is  abundant  evideno 
that  th(»se  may  extend  as  far  as  the  sternum,  the  clavicle,  or  to  th 
axillar}'  line.  Great  care  must  be  taken  while  operating  on  cancer  of 
the  breast  to  remove  the  entire  gland.  Retnirrences  may  also  develo] 
from  microscopical  cjmcer-nests  that  are  in  the  retromammary'  fat  evei 
at  the  time  of  operation.  Heidenhain  and  Stiles  have  shown  thai 
carcinomatous  emboli  may  l)e<«ome  hxlged  a  considerable  distance  from 
the  ])rimar}'  fr>cus.  A  cancerous  breast  may  contain  mxlules  of  disease 
throughout  the  entire  gland  at  an  early  stage — ^f.  e.,  it  is  diseased  in 
totoj  and  the  lymph-vessels  le:i(ling  from  the  gland  may  be  involved 
yeiy   early.      The   majority   of   recurrences   make   their  appeaniDoe 


Diagram  of  clavicle  divided,  arm  ntiduotfd  :  /,  anterior  Ihnraclc  pi wids ;  IL  Inferior  thoTiicIc 
f  «Qda ;  ///,  po**erior  or  ^ulwraimUtr  tfldndi* ;  71'.  suiwdnr  or  hrtirhUl  Klanil» ;  V,  iutcrmedlate 
gland*:  */.  **«bi>«;ctonii  mhI  auliL-luvicalnr  glanda;  VS.  suliclaviiiD  vein;  AS,  subclavian 
artery  ;  PL.B.  brachial  plexus,    ^^>el»n^?^  ) 

cells  (liat  liiid  Ikm'ti  left  l>ehirni  even  tliniijrh  they  romainetl  latent 
for  months.  It  sceiths  to  the  autlirtr  tluit  local  riTurrencos  are  not  due 
to  infeetidn  with  eiineer-eells  at  the  time  of  o|K'ration.  One  cannot 
deny,  liowevcr,  that  this  may  he  possible.  Meta.sta8es  appear  in  the 
internal  organs  later  just  as  in  the  ease?*  not  operiitetl  npon.  The  liver, 
the  lungK,  and  tlie  iMine?^,  especially  the  femur  and  humerus,  are  usually 
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involved.     The  Ikiiu'^  of  the  head  and  the  vertehnil  eolunin  nmy  also 
present  <ce*HRlarv  i'ovl  of  di-eii>e. 

Symptoms. — Cancer  i  it' the  lin-ast  rarely  ef>nies  under  •>bser\'atinn  or 
18  treated  hy  a  ])liysieu\ii  in  its  enrly  ^tagt-s,  beeause  al  tLis  time  there 
is  usually  nf>  pain.  In  exi"e]iti(»nal  rases  the  growth  may  exij^t  for  a 
e*^nsiilerahle  time  witlmiit  [H'lHlneinp^  any  paui  whatever.  A  lump  lt^ 
aeindi  iitnlly  iliscovi-riMl  in  the  })r4.':isl  hy  the  woman  and  e^iiiHCs  h<?r  to  con- 
.snli  a  iihy^iciatK  In  tlie  niaJHi'ity  of  eases,  however,  symptoms  develop 
which  attraet  tlie  attention  of  the  wtjmen  tn  the  disease.      They  may 

Fro.  22i>. 


Atrophic  c&rciD<imu  of  the  hruosi* 

be  lanematin)tr,  slinotinii:  ]>ahis,  or  stitch  in  tlie  side  which  may  extend 
to  the  shoukler  and  np|>er  arm.  A  dark-yellow  or  brownislt  ^^eerL•tion 
sometimes  appears  at  th<'  nipple,  bnt  is  of  no  diagnttstie  import  in  rar- 
cinoma,  beeanse  a  like  tini<i  has  been  nr»ted  in  eonneetiou  with  benign 
tumors.  On  palpation  a  nodule  of  varyinj^  consistence  will  Ix?  found 
the  surface  of  which  is  irrepnlar.  No  matter  how  lar^e  or  how  i^mall 
this  nodule,  it  cannot  be  moved  about  in  the  ^land.  This  peculiarity 
is  of  tlistinct  diagnostic  import  and  is  much  in  favor  of  a  malignant 
growth. 
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The  cancer  iucn^ses  progrossivt'ly,  and  the  rapidity  of  growth 
defiends  upon  its  Li.str>lagic:il  [>ecidiarity.  Alveolar  t^-arcinnmata  develop 
njpully,  wlierrns  stnrrhiis  devi'liip  more  slowly.  All  ("art'inomata  are 
ftianieterized  by  inJiltniti^tn  of  the  iiei<^diU>rini^  ti^sue.  Tlie  disease 
extend.-?  to  the  skiti,  whti'li  in^'i>nies  tidiiereiit  lo  the  ruMliiies  and  is  no 
longer  movable.  Tbiw  in  a  very  imjxn'tiuit  j^yinptoni,  and  ap|»ears  as  a 
niJe  within  eight  to  fonneen  months  after  the  a[>|iearanee  i4'  the  tumor, 
liiitcr,  ulctTation  takes  phiee.  The  neuplasni  iniiltrates  the  dee|>er-seated 
tissue  ami  involves  tlie  niuseles  tjf  the  chest  a>  well  a^  the  rihs.  It  is 
easy  to  determine  whether  the  pectond  flisei{i  and  peetoral  muscles  have 
become  involvetl  l>y  ahtluctitig  the  arm  at  right  angles  so  a^  to  put  tlie 
|>ectoml  muscles  under  tension.  If  the  ghind  lias  heet>me  adherent  to 
the  muscles,  it  will  he  inijiossihle  to  move  the  breast  in  (lie  dii'eetiou 
of  the  inusele-lihres.  When  tlie  pectoral  nuiseles  are  not  uniler  ten- 
.'iion  and  tfie  arm  is  at  the  side,  tlie  tumor  moves  with  the  relaxed 
muscles.  When  the  rihs  ^^r  the  }>erichondrium  is  involvetl,  the  tumor 
will  be  immobile  \\i\  matter  what  the  position  of  the  arm. 

Retraction  of  the  nipple  is  amithi  r  iiii|M)rtant  symptom,  although  it 
L*  not  necessarily  pathogminionic  of  carcinoma,  beeanse  the  same  sign 
may  be  present  in  any  process  associated  with  contraction.  In  atrttpMc 
carcinoma  this  sympttnri  will  be  present  early.  As  soon  as  the  Ciirci- 
nomatous  infiltration  reaches  the  sulrarcohir  lymph -vessels  the  nipple 
becomes  retracted  and  the  papilla  immovable.  It  is  ntit  nncommf>n  to 
see  the  nipple  retracted  after  interstitial  mastitis  when  abscesses  have 
been  opened  and  have  healed.  Retraction  of  tlie  nip[>Ie  is  a  suggestive 
symptom^  but  the  absence  of  this  sign  {\i\^^  not  ne<^ea^arity  exclude 
carcinoma. 

As  a  rule,  enlargement  <if  the  lymph-glunds  in  the  vicinity  doei* 
not  take  place  until  late — /.  c,  until  after  the  tum(»r  has  existed 
f(tr  twelve  to  eighteen  months.  This  is  statistically  a  fact.  It  is 
understoo<_i»  of  course*  that  the  enlargement  cannot  he  detected  elin- 
ically.  Of  the  many  hundPLMl  canc^ers  of  tlie  breast  operatctl  iijKm 
in  the  author's  clinic  in  various  stages  of  development,  only  a  w^ry 
small  peret^ntage  did  not  show  enlargement  i>f  the  glands  on  <if>eni- 
tion.  The  enlargement  may  be  so  slight  that  it  is  imfx>ssible  to 
deteet  clinicidly,  tmd  even  considerable  enlargement  of  the  gland* 
may  esca|>e  notice.  The  arm  should  be  placed  close  to  the  ehe??t 
for  the  purpose  of  examining  the  axilla,  so  as  to  relax  the  i>e^toml 
muscles.  One  should  examine  ciirefully  along  the  lower  nnirgin  of  the 
jjectoralis  major  and  high  up  in  the  axilla,  The  cnlarge<l  glands  are 
firm  and  not  sensitive  to  pre>-sure.  One  should  always  examine  the 
armpit  on  the  corresponding  side.  If  the  patient  has  (tiiin  in  the  arm, 
it  is  fair  to  presume  that  the  glands  are  involvetl,  lieeanse  tliis  symptom 
is  produced  by  pressure  u|H)n  the  bmchiat  jilexus.  The  gland  first  to 
become  enlarged  is  alsvays  the  one  situated  alonu;  the  lower  margin  of 
the  pectoral  miisele  at  alKiut  the  level  of  the  third  rib.  Simetimes  it 
may  be  possible  tfi  detect  a  chain  of  glands  leading  high  up  into  the 
annpit,  resembling  a  rosary.      In   the  later  stages   the   cervicjil   and 
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ekiviculur  glands  Wome  involvwi.  Enliirj^ciiu'iit  of  tljo  g-ltind  appears 
t'iirly  in  aiw  cuiije,  lalo  in  anutlien  This  cJtqiouds  largely  u|>oii  tin* 
rapidity  of  growth. 

As  a  rule  only  one  noduk'  is  tn  he  felt  in  the  hrwi.st,  although  at 
times  sewnd  masses  can  he  ma<hMHjt.  Multijil*?  i-jiroinonmtrms  umluk*;) 
render  tlie  prognosis  more  uiitavor.dih-.  The  outl^wik  is  cNpmllv  had  in 
cases  that  show  iuvolvemeiit  of  hoth  tiiammary  gland".    Of  924  cases, 

Fra.  2-iL 


CSftrclnoma  of  tbe  breast,  itaitlog  In  upper  aod  outer  prolong»UoQ. 


62^ — /.  f.,  6.71  ))er  cent, — ,<hnwe<l  evideiiee  nf  disease  in  hntli  hreasts. 
The  leilt  hreast  seems  to  he  somewhat  more  freeiueotly  diseiised  than  the 
right  The  dif!brenee,  lioweverj  is  so  slight  tfiat  it  is  of  no  diagnostic 
significance.  The  seat  of  the  carcinotnatons  nodule  is  usimlly  in  the 
upper  and  outer  qiiadnmt,  for  58  jter  amL  of  the  author's  cases  were 
in  this  region,  whereas  the  inner  and  lower  tjuadrant  was  involved  in 
only  18  per  cent.     The   remaining  crises  were   near  the  centre  of  the 
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gland.  The  aiitlmr  hiis  rt- pea  tidily  c»b.>^».'rvi'tl  ttiat  a  ooiTeet  <liagnf»sis 
was  not  maile  in  rases  uf  eaRinonia  <Ievel<>piii*!:  in  llie  upi>er  and  outer 
prHloiifriitiun  of  the  mammary  glamL  (Figs.  221  and  222.)  It  lias 
already  been  mentifmed  that  this  jKirtinn  of  the  gland  may  not  seem  to 
have  any  eonneetion  with  the  rest  of  the  ^lanth  When  the  eouditiou 
is  discoverwl  t>n  operation^  tfic  entire  breast,  ni'  eourse^  should  be 
removed. 

Fig.  222. 


* 


<3» 


Atrophic  caroinoma  Btnrttna  liti  upiit^r  nnfl  oiitrr  |triilritifjation. 


Dfagnoais.— The  first  question  to  decide  in  all  tumors  of  the  breast 
18  wht^tlier  they  are  iK-ni^ii  or  mali^juatit.  Statistics  show  that  a 
tumor  appearing  in  a  wonmii  over  forty  years  of  ay^e  is  always  sus- 
picious. If  there  are  nodules  tliat  are  immnvable  in  the  ^land  itself, 
if  tlie  overlyin|<  skin  be  adherent,  and  if  there  are  ]aneinatin»^  pains, 
retraet€'<l  nipple,  and  eidargeinent  of  the  glands,  there  should  l>e  no 
doubt  whatever  r*'g:inlirig  the  iliagnosis.  With  small  tunioi^  it  may 
be  impossible  to  determine  tlieir  nature,  and  the  surg^nui  is  sometimes 
forced  to  be  satisfitnl  with  a  provisional  diagnosis.  The  rmdtdes  may 
be  mistaken  f(jr  fil>ro-adenoma»  eysts,  or  interstitial  nujstitis.  Carci- 
noma is  associated  with  a  series  of  ehanu^teristie  symptoms,  any  one 
of  which  is  sufficient  to  attniet  attention,  aUhongh  the  surgeon  should 
l>e  careful  not  to  undervahie  tlie  importance  of  any  one  sign.  The 
malignant  natnre  of  t!ie  tnnior  should  ln'  detei'twl  early  from  the  li>rul 
conditions,  and  not  when  there  is  cachexia   or  after  the  carcinoma  has 
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riiptnri'  externally.  An  o|M.'n  iilrrr  with  a  rrtitrr-Iikr  njicninj!"  aii<l  iii- 
(liinitt"<l  inig*^  <li'Vt' I nps.  In  niiHTTs  vvitii  fW-  rclls  lln'  di'tift'jiunitive 
i:!muge8  are  folUiwi'tl  by  contraction  and  atruphy  oi'  the  gland.  (Fig. 
223.)  Carcinnniatoiis  tniiltnvticvn  pxteiids  uu^rr  und  more,  soinetinieH 
in  euntiniiity,  somt'tiiiH'S  tlisrinmeftcHl,  r^>  that  a[K|)arL'ntly  hi-althy  tissue* 
is  found  between  tire  ninles.  The^c*  (HMlid(*s,  however,  eventually 
l>eeonie  cunMuent.  At  tinies  it  may  l)e  |Hissiljli  tn  traee  the  extension 
through  the  skin.      A   few  seattertMl  nodules  aj)|n'af   in   tlie  infiltrated 

Fia.  224. 


A 


U^"' 


InoperaljU'  rnnliMJUVd  of  lUt*  breast. 

skin  ;  the  number  increases  ;  the  skin  beeonie.s  teniae,  inflamed,  and  im- 
movable ;  and  when  a  woman  lives  i<»ng  emmgh  the  entire  skin  of  the 
eliest  and  t)aek  is  tiinisfornuMl  into  a  bi>!inl-like  nndukn-  eninisse. 
Pregnaney  has  a  very  nnfavoraliJe  inHitenec  nri  eareinrtnin  of  tlie  breast. 
The  prognosis  is  always  more  nnfavor.ible  in  yotitVdul  individuals, 
and  during  preguaney  the  gnnvtli  develops  rapidly,  oftentimes  with 
signs  of  inflanimatitin.  R.  v.  Votkniann  litis  applied  the  name  mastitis 
carcinomatosti    to    this    r-liniml    jtietare.      Extensive   involvement  of 
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jrljiinls  nmy  prmlnrr  srv^Ti'  ilistnrl>;nH-*'s  uf  the  cin'iilation,  es|>e€ially  id 
tln'  iU'U},  wliit'li  uvAV  bt'LMHiR'  vfiT  u'^knialoits  (Fig.  -24)  on  lUHL'oiint 
of  the  pr*'s>urf. 

Treatment. — It  is  very  inqmrtaut  tc*  attark  cjircinonia  of  tho  breaM 
early,  ami  the  author  ennsiilers  that  an  (ipenitmn  is  iiidi('at<*<l  even  in 
eases  thiit  are  eliiiically  liniilitf'ul.  Siii'p'niis  are  aware  tliat  the  ]iim^- 
iiMsi^i  4te|>etals  ij|Mni  the  extent  of  tlie  griiwtli,  auil  slinukl  exjM»se  aJl 
tumors  lor  the  purpose  (>f  diagnosi:?  when  caivjnoitia  cannot  be  alj*c>- 
liitely  exelii(ie<L  Frozen  sL^'tions  i-ari  i>e  iiiade  nijiidly,  ami  in  doubtful 
<;ai5es  one  should  proeei*d  just  as  il'deaHn|i  with  a  eareinonia.  An  ernjr 
in  tliis  »hre<'tit)ii  is  fur  less  deldivrirnis  to  the  patient  tlian  asf^umin^j;  a 
nialitjriaiit  tumor  to  be  lH*ni^u,  The  sHi-grnn  should  no  more  hesit^ite 
to  nuike  ail  exploratory  incision  to  determine  the  nature  of  a  tiinior  of 
the  lireast  than  in  the*  ease  of  tjjsenre  abtLiniitial  tumors.  The  author 
eoiisiders  it  iiiexeusahle  tu  kwp  a  woman  with  a  tumf*r  of  the  breast 
that  canutJt  he  shf>wn  to  he  henifjn,  nntler  ohservatiorj  for  months,  make 
use  of  ointments,  and  liiially  be  ohliofH]  to  eoidi.'ss  that  the  condition  is 
eareiuoniatous.  The  most  favorable  time  for  operation  has  |>a8sed  and 
tlie  ehanees  of  recti  very  <liniinished. 

Operation  upon  the  In-east  for  eancer  and  cleaning  nut  the  axiUn  is 
not  an  esjtecially  dangerous  prfMjedure,  The  death-rate  is  about  i>  to 
7  {Kir  eetit.  Sepsis,  heart -failure,  emboli^  and  hy[>ostatic  pneunnnna 
are  the  chief  causes  of  a  fatal  termination.  Of  189  women  operuteii 
u|>on  in  the  author's  elinie  for  eaneer  rtf  the  hn^ast,  r»  di<'d  within  the 
iirst  four  wet^ks  after  operation—/.  <\,  2Ji  j>c*r  cent.  In  Bergmann's 
clinic  the  mortality  is  3.1  per  cent,  and  tn  C'zeniy'.s  1.3  per  eeot.  The 
averap'  proloufjjition  of  life  td'  wonn*n  with  eaneer  of  the  breast,  aeeoixl- 
ing  to  Winiw:irter,  Oldekop,  mid  Horner,  is  without  npenition  tMenty- 
heven  to  tliirty-twtj  months;  with  ojienitionj  thirty -seven  to  forty 
months. 

The  numlier  of  permanent  cures  seems  to  increase  from  yc?ar  to 
year,  owing  to  imprftvinl  methods  of  opi'iidion.  Recent  statijsticrs 
show  permanent  cures  over  three  years  in  42  per  cent,  of  tlie  ciiFes 
(Rotter,  Heidenhain)  ;  Mahler,  21  i>er  cent.  ;  Guleke,  29.711  per  cent.  ; 
Gebele,  10.9  per  cent.  ;  and  Horner,  19.4  per  cent.  The  results  of 
operation  will  de|»end  up<in  whetlier  tlie  patient  prt^sentetl  herself  at  the 
time  when  t!ie  glands  were  not  involveil,  or  at  lenst  c>nly  slightly  so. 
When  this  is  not  the  cascj  even  the  most  radical  o]ieration  does  not 
seem  to  be  effective.  The  opemtive  technic  has  ini}>rovtHl  consitlerably 
during  the  last  ten  years,  which  exjilains  the  infrequent  IcHi-al  reapjK-ar- 
ance  of  the  growth.  In  VoJkinann'.s  time,  (>*J  |>er  cent,  of  the  ea.<es 
liad  local  rwurrences,  whereas  at  the  present  date  only  about  31  per 
cent.  shi>w  local  signs  of  the  disease  at  a  later  date. 

Tlie  author  believes  that  rancer  of  the  breast  in  its  early  stages  is  a 
local  disease,  and  that  a  jH'rnianent  cure  is  posi*ible  by  mdieal  removal 
of  the  tumor.  The  condition  never  gets  well  of  it'iclf,  nnd  the  value 
of  other  metlnMls  of  tn^attTient  is  extremely  doubtful.  A  ]M,'rmanent 
cure  am   only  follow  iiperative  interference.     He  considers   that   an 
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openitioo  is  cnunteriiidicattHl  io  cases  in  wliich  \hvm  is  extensive  in- 
volvement of  t!ie  .skin  or  ol'  the  ribs,  aii<l  wlieti  tlu-re  are  ininioviible 
masses  of  jj^liinds  in  tbe  axilla  as^jciiited  with  neunilgiii  and  disturb- 
anee.-^  of  cii'ddatioii.  It  is  evident  that  no  npenition  is  [Mis^^ilile  when 
internal  metastases  tixist  t>r  when  the  women  are  caebeetie  and  ex- 
hausted. Enlai'gemeut  of  the  clavicular  and  cervical  glands  should 
n<it  deter  surj2:ei>ns  from  njHTalini^^.  These  may  l>e  removeti  l>v  exten- 
sive dissection.  The  author'^  experience  has  Icii  liim  to  exclude  from 
nperation  eases  of  carcinoma  with  extensive  glandular  involvement, 
because  the  results^  are  uufavtjmble. 

Atntpbic  cancers  are  also  exempt  from  operation,  because  this  type 
of  cancer  in  senile  individuals  grows  extremely  slowly  and  may  exist 
for  years.  8upimratinri  of  the  cancer  is  in  itself  a  cuunlcrindieation 
for  o[>eration.  Surgical  intei'fcrence  is  indicated  in  all  easts  in  which 
there  is  a  possibility  of  removing  all  tlie  diseased  tissue  and  when  Ihe 
general  condition  warrants  interference. 

The  preparation  for  o[ierati(m  is  that  generally  recommended.  The 
jjatient  sfmuld  have  a  warm  sf>ap  bath  the  day  Ijefore  ojieration.  The 
hair  should  be  removed  from  the  armpit  ami  the  region  washetl  with 
tincture,  of  green  soap,  carl>olic  acid,  lysol,  or  some  other  antiseptic 
solution,  followed  with  ether  or  alcohol.  A  moist  poultice  of  5  j)er 
cent,  boric  acid  or  weak  carbolic  acid  or  corrosive  sublimate  is  applietl 
to  the  chest,  back,  antl  upper  arm.  Immediately  bclbre  the  operation 
the  field  is  again  wasbcil  with  ether  and  the  arm  of  the  side  atfected 
covere^l  with  a  stt*rile  bamlage.  A  sterile  cap  covering  the  hair  is 
placed  over  the  head.  Sterile  sheets  should  covqt  the  entire  [vatient 
except  the  tii'ld  of  operation,  Tlic  positiim  cd'  the  f»alient  should  Ix* 
horizontal  on  the  back  with  a  small  pillow  under  the  head.  The  arm 
on  the  diseased  side  should  be  alxlucted  at  right  angles.  When  ulcers 
are  present,  they  should  be  washefi  with  strong  antiseptic*  solutions^ 
such  as  a  '20  per  cent,  solution  of  zine  chloride,  and  dusted  with  iodo- 
form or  painte<l  with  tincture  of  itMline  and  pn^tected  with  cotton 
tampons  or  cauterij'^itl. 

The  author  considers  it  absolutely  necessary  to  remove  the  entire 
breast  and  at  least  the  superficial  lili'res  of  the  pcct<iral  muscles  in  any 
cancer  of  the  breast  no  mutter  how  small  the  tumor.  He  also  believes 
that  the  axilla  shouhl  be  dissected  even  when  no  glands  can  be  felt. 
Accortling  to  Heimann,  '207.3  women  were  operated  upon  in  1895 
and  189G  for  cancer  of  the  breast,  and  in  only  287  was  the  axillii 
cleaned  out. 

The  skin-incision  (Fig,  224)  is  elliptical  around  the  breast,  meetittg 
at  the  anterior  margin  of  the  axilla  and  then  carnal  through  the  arm- 
pit. The  nipple  should  always  be  removed.  Considering  the  intimate 
connection  bet%vcen  the  skin  ami  tbe  mammary  gland,  especially  in  thin 
women,  rme  should  Ik- extremely  careful  altout  dissecting  Iwck  the  skin, 
and  be  sure  not  to  leave  any  small  bits  of  gland  which  may  reacli 
up  to  the  corium.  It  is  safest  not  only  to  remove  tbe  skin  imme- 
diatelv  over  the  cancer,  but  also  to  sacrifice  the  skin  over  the  entire 
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gland.  In  spite  of  the  large  deficiency  the  area  can  usually  be  closed 
in,  although  plastic  incisions  or  Thiersch  grafts  may  be  necessary.  If 
the  cancer  is  already  adherent  to  the  skin,  it  may  be  necessary  to 
remove  a  very  extensive  portion  of  the  latter.  The  chance  of  healing 
by  first  intention  is  of  no  importance  as  compareil  with  the  danger  of 
recurrence,  and  any  loss  of  substimce  can  be  covered  in  partially  or 
completely  by  sliding  the  healthy  breast,  as  done  by  Assaky,  Franke, 
L^neu.  The  skin  is  separated  from  the  gland  along  the  lower  in- 
cision down  to  the  pectoral  fascia.  The  vessel  should  be  tied  between 
ligatures  before   dividing.      This   step   is   repeated  along   the   upper 


Fid.  225. 


Incision  fur  oportttiug  on  curcinomu  of  the  breast. 

margin  of  the  gland.  The  pectoral  fascia  is  now  dividwl  throughout 
the  entire  length  of  incisicai  an<l  the  pectoral  muscles  divided  along  the 
sternum  and  removed  with  the  gland.  The  clavicular  jMjrtion  of  the 
pectoral  may  be  preserved  unless  there  are  cancerous  nodules  in 
this  region.  According  to  Heidenhain,  the  clavicular  and  sternal 
portions  of  the  pectoral  mnscle  are  really  sej^arate  muscles  with 
individual  l)lo(Kl-suj)])ly  and  lymphatic  systems.  It  is  not  rare  to 
have  the  olavieular  portion  uninvolved  when  the  sternal  portion  is 
carcinomatous. 

One  should  inspect  the  glands,  especially  those  along  the  lower 
margin  of  the  jiectoral  muscle  toward  the  axilla.  The  muscle  may  be 
divided  with  the  connective  tissue  and  fat  this  side  of  the  axilla, 
although  it  is  better  to  remove  the  axillary  fat  with  the  breast  in  one 
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piece.  An  incision  h  made  from  the  |M»int  where  tbe  two  oits  around 
the  breast  iva<'h  the  anterior  margin  of  tht-  axilla,  acro&>  the  armpit  U» 
the  niarjrin  of  the  lati>>^iniiis  <lnnsi.  The  >kin  is  reHt't-tetl  ii[»ward  and 
<lownward  until  tire  marinns  of  the  pecttiral  iimst*le  and  latis^imui* 
dors-i  are  expired.  Tlie  axillary  faj^na  is  divided  alnni:  the  margin  of 
the  mus<dt»s  and  the  crmnc^tive  tis'^ne  and  fat  between  the^  raii^jcles  is 
remove^!.  The  author  prt'fers  to  expose  the  axillary  vein  in  the  upper 
arm  and  eleitn  the  vessel  with  f«»r<\^ps  <>r  sci-ssors.  This  will  euarrl 
against  accidental  injury  later.     The  connective  tissue  extendinir  over 
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the  coracoid  pnx*ej<.s  is  remove*]  at  the  same  time,  while  the  jK'ctoralls 
minor  w  held  upward  with  a  blunt  rt^tracior.  It  is  \H.>t  to  relax 
this  miiscle  a  little  by  bringinir  the  arm  nearer  the  side.  The  sub- 
scapular ner\'e«,  especially  the  sec«>nd  and  thirtl,  should  l>e  preserved 
if  (M»s.^ibl€  so  as  to  avoid  fwrtial  |>aralysis  of  the  .<*hoidder.  It  is  not 
ver\'  difficult  to  remnve  the  axillary'  faseia  and  all  the  fat  and  connec- 
tive tij?sue  of  the  armpit  from  Ijencalh  the  |>ectoralis  minor  and  on  the 
serratuii.  (Fig.  225.)  The  vi'^sjseU  f^hould  always  Ive  tied  l)efore 
dividing,  which  will   limit  the  hemorrhage  to  a  minimum.      Lymph- 


ghiTi<L*i  that  can  be  felt  high  up  should  not  be  dug  out  ivith  the  Bn| 
jiml   |^iu1!e<l  u|i,  betiiuse  tlii>  «J<x-s  nut  guanuitee  that  all  the  info 
K  mph-c'hannelb  will  \te  n.»Diove<l,  and  teitle*,  the  torn  vaM'uIar  twij^ 
often  give  rii?e  to  annoying  hemorrhage.     AVhen  the  gknds  are  ad 
herent  to  the  axillar^'  vein,  it  U  more  difficult  tn  remove  them.     They 
nhutild   be  *e|xirated  by   blunt   di.-jiectiou   if  pof^^ible,  and  when   thi 
cannot  l^>e  d«ine  the  vein   ?hoidd  be  re«?eted.     No  serious  disturliani 
of  eirciiliition   ffrllows  this  step,  although  at  times  extensive  <pdenm 
the  arm  may  develop  on  account  of  the  iLs*ociat«l  removal  t»f  lymphatk 
vessels.     When  the  vein  i>  torn  longitudinally,  an  attempt  sihould 
made  to  ejosi*  ihe  tear  with  .suture<.     Tlie  anthor  has  done  this 
|K*ateilly  with  success,  and   considers  the  prcxt'dure  more  relial>le  th 
lateral  ligation  of  the  wall.      When  the  elavieular  glands  are  found  in- 
volved,  one   i>hould   divide   tlie    jHH^toralis   minor,   which   will   afford 
better  acceas  to  tliis  region.      If  it   is  neces8ar\"  to  remove  the  supra- 
elavi*'ulnr  gland,  an  incision  slioiild  l)e  niiuk'  similar  to  that  for  ligationyy 
of  the  suljriavian  artery,  or  the  wooud  may  l>e  enlarge<l  by  an  incisionS 
carried   over  the   clavicle,   which    is  temporarily  divide*!.     Sufficient 
room   is  riUtaitUHl  in  this  way  to  remove  the  eolargwl  glands  without 
damiigiri^  the  nerves.      It  seems  to  the  author  ikmljtful  whether  the 
success  in  o[>erations  of  this  sort  is  (iroportioiuite  to  the  severity  of  the 
interference,  Ix-cause   in   these  cases   tiie   intmtlioracic  lymphatics  ai 
almost  certain  to  be  disease<l.      Heiden bain's  and  Stiles'  inves^tigatioi 
have  shown  how  very  mneli   more  extensive  lymphatic  infection  ma] 
l>e  than  the  evident  metastases  would  "reetii  to  indicate.     In  caix-inom 
with  involvement  of  the  clavicular  gland  theivfore  the  operation  in  all 
prol>al)ility  will    he  d(>nc   ton   late,  and  a  permanent   cure  extremely^ 
dotibtfuL  ^M 

Some  surgeons  c(>mmence  tlu*  operation  by  disseeting  the  axilla.      I^^ 
i.s  l>est  to  rentitve  the  brt^ist  and  the  fat  in  the  axilla  in  i<ne  piece  so  as 
to  gnaRl  against  infection   from   inoculation.     Other  surgeons  o]X'ntte 
by  removing  the  breast  and    axillary  fat   from  above  downwanl,  am 
divide  the  wliole  mass  along  the  margin  of  the  latissimiis  dorsi. 

After  stopping  the  hemorrhage,   the  wound   is  washed  with   >terile" 
8Jilt    solution    and    the    axilla    drain«'d.      An    incision    is  made  along 
the  margin   of  the  latissimus  dorsi  sufficient  to  admit  a  short,  thii-k 
dminage-tube.     The  wound   alntve  is  then   closed   witli  internipte<l  or 
continuous  sutures.     Sometimes  a  second  or  third  drain    is  placid   for 
safety-  siike  in  thr  middle  M'  ttie  wound.     The  Imndage  a]i|ilted  should 
cttver  the  chest,  b:ick,  ami  ne<-k  of  the  |nitieni,  and  sliould  be  atljusted 
while  the  pitieut  is  in  a  horizontal  position  and  pulled  over  the  encl  nf 
the  table.     A  small  amount  of  ftutlecl  gauze  is  plaerd  in  the  axilla 
its  to  press  the  skin  against  the   underlying  ehest-wall.      The  drosii 
itself  shouhl  1k^  large,  and  can  be  left  in  plac-e  for  several  days.     Tl 
author  prefers  tt>  do  the  first  dressing  on   the  eighth  day  in  favorabh 
casea  without  pain  or  temperature.      The  drains  and   the   maj<>rity  of 
Ihe  sutures  are  n-nioviil  anrl  a  smaller  dnssing  ap|)tied. 

The  author  luis  re[>eatedly    nutinl  abundant  strreiion    of  a  sei 
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fluiil  which  might  iilnn^st  be  considered  to  be  lyuijvhnrrhfpa.  This 
ri!uJer;i  iKijut'iit  changing  of  the  dre8i?ing  neeessin.  Tillmann  recom- 
nicDds  arsenic  in  the  alkT-trt5itnient  for  the  purpose  of  preventing 
recurrence. 

The  iuvestigiitions  of  the  above-mentioned  aathors  have  shown  that 
set^niJary  invasion  of  retroumniman'  and  [xriniamniarv  fat  may  take 
place  c«>mparatively  early^  and  that  nieta?;ta.ses  may  develop  not  only 
in  the  axillary  glandi?,  but  also  in  t!ie  pectoral  lymphatics.  Tbe^^e 
facts  are  responsible  f>r  the  more  railic-al  meth«»*l><tf  ojwniting  in  vogue 
at   die   prcjsent    time.     One  is  no  longer  satiijlied  with  cleaning  the 
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I>mtlng  for  cancer  of  breaft- 

axilla  and  removing  the  i>ectonil  fascia.  The  pectoral  muscles  them- 
selves, and  even  the  latissimu^  dorsi  and  the  ^erratns,  have  been 
removed,  and  the  clavicle  i«  divided  for  the  pnrpotJe  of  gaining  access 
Uy  the  clavicular  glands.  The  skin  covering  in  the  breast  is  removed 
over  an  extensive  area  ancl  the  defect  closerl  by  a  phustic  operation. 

M<xlcm  investigations  have  only  provc<i  that  the  cancer-cells  are 
dl-tributed  from  the  mammary  gland  at  a  pericKl  much  earlier  than 
was  supposed,  and  that  the  former  metho<ls  of  ojierating  culd  not 
possibly  remove  all  metastases.  The  future  will  decide  whether  the 
mor*'  radical  mf^lern  operations  will  increase  the  percentage  of  per* 
manent  cures.      At  the  present  time  the  information  as  to  the  fate  of 
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the  patients  operated  upon  in  this  way  is  so  slight  that  the  objections  to 
this  radical  method  of  proceeding  cannot  be  totally  disr^arded.  As 
a  matter  of  fact,  the  operations  are  much  more  difficult,  the  loss  of 
blood  is  greater,  and  the  danger  to  the  jiatient  much  more  severe. 

Joerss,  in  Greifswald,  reports  35  radical  operations  :  10  of  these 
(28.0  per  cent.)  were  well  and  free  from  recurrences  after  three  years  ; 
14  (40  percent.)  have  Icxal  recurrences  ;  and  9  (25.7  per  cent.)  died  of 
internal  metastases ;  2  died  of  intercurrent  diseases.  Butlin  reported 
13  cases  operated  upon  by  Halsted's  method,  9  of  which  were  free 
from  recurrence  after  three  years.  Rotter  reports  36  per  cent,  of  per- 
manent cures — I.  t'.,  patients  free  from  recurrence  after  more  than  three 
years. 

Kocher's  report  of  8  cases  in  which  the  cancerous  nodules  of  the 
breast  were  only  partially  removed,  shows  how  careful  one  should  be 
in  judging  of  the  value  of  these  statistics ;  6  of  these  showed  no  signs 
of  recurrence  after  three  years. 

The  success  of  ojieration  depends  upon  the  extent  of  the  disease. 
The  author  confines  himseli*  to  cleaning  carefully  the  axilla  and  re- 
moval of  the  sternal  portion  of  the  pectoral  muscles.  This  does  not 
materially  complicate  the  operation.  The  functional  disturbance  fol- 
lowing removal  of  the  pectoral  muscles  is  comparatively  slight  Hal- 
sted,  W.  Meyer,  Pansini,  Rotter,  Heideuhain,  Helferich,  and  others, 
are  most  radical,  and  remove  the  skin  overlying  the  breast,  the  entire 
gland,  the  surrounding  fat  as  far  up  as  the  clavicle,  and  in  the  median 
line  as  far  as  the  sternum,  downward  as  far  as  the  abdominal  muscles, 
and  to  the  side  of  the  latissinuis  dorsi.  The  axilla  is  dissected  at  the 
same  time.  The  pectoral  muscles  are  moved  and  the  clavicle  is  divided. 
The  steps  of  the  o|>eration  are  as  follows :  Two  curved  incisions  are 
made  around  the  breast,  and  from  the  point  of  junction  an  incision  is 
carrie<l  along  the  margin  of  the  axilla  to  the  insertion  of  the  pectoralis 
major.  A  vertical  incision  is  carried  upwanl  from  this  first  incision  at 
about  the  ])oint  of  junction  of  the  middle  and  outer  curv^e  of  the 
clavicle.  The  throe  skin-flaps  aro  now  dissected  up,  the  upper  one 
as  far  as  the  cephalic  vein  and  collar  bone,  outward  as  far  as  the  in- 
sertion of  the  ]K'ctoral  muscle  to  the  humerus,  inward  to  the  sternum, 
and  downward  to  the  latissimus  dorsi.  The  insertion  of  the  |iectoral 
muscle  to  the  tumors  is  (lividtnl  and  the  muscle  dissected  off  back  to 
the  elavicular  insertion.  The  pectoralis  minor  is  divided  close  to  the 
coracoid  process.  The  large  vessels  are  exposed  and  the  diseased 
glands  removed.  The  vessels  going  toward  the  chest  (superior  tho- 
racic, acroiniothoracic,  long  thoracic)  are  divided  between  ligatures. 
The  axillary  fat  is  rcmove<l  from  above  downward  and  from  the  latis- 
simus dorsi  iipwanl.  The  fascia  of  the  subscapularis  and  latissimus 
dorsi  is  removed  at  the  same  time,  as  well  as  the  fascia  on  the  an- 
terior surface  of  the  scrratus,  forward  to  the  insertion  of  the  pectoral 
muscles.  These  are  dividend  along  the  ribs  over  the  intercostal  mus- 
cles, and  along  the  clavicle.  The  hemorrhage  from  the  anterior  per- 
forating branches   of    the   intercostal    and   internal  mammary  is    not 
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profuse.    The  ckvif  le  U*  exposed  and  divided  for  the  purpose  of  remov- 
ing the  clavicular  gtandt;. 

Kocher  makes  two  incbions  around  the  breast,  the  lower  one  of 
whicli  is  tvvntimied  along  the  posterior  margin  of  the  axilla  and  then 
forward  aort>8.s  the  insertii»n  of  tlie  pect^inil  mnscle  to  the  elavifle. 
Stiles  recommends  the  following  prfK>edure  for  the  purpose  of  deter- 
mining whether  all  careinonnitoiis  tissue  has  lieeii  removetJ,  The 
exeised  breast  h  cleanefl  and  alt  blood  removed,  aod  then  phioe<l  tor 
ten  minutes  in  a  o  |K*r  in^nt.  solu- 

tinn   of   nitric  acid.     It   is   then  ^'®*  ^^ 

rinseil  in  running  water.  The  fat 
will  appear  yellow,  the  connective 
tissue  hnm<igene«ju^  and  somewhat 
gelatinons,  atid  the  gland-tissue 
and  cancerous  area  opaque  and 
dark  grayish-white.  In  this  way 
it  can  he  deter mint^  whether  por- 
tions of  the  gland  or  f<K*i  of  can- 
cerous tissue  have  been  divided 
and  a  jwrtion  left  behind. 

The  medicinal  treatment  of 
cancer  of  the  breast  is  to  Ix^  coii- 
demnefi,  because  there  is  no  proof 
that  the  disease  has  ever  Ix-en 
healed  by  internal  nunlication. 
Tlie  re^sults  of  electrolysis  are  also 
negative,  although  Althaus  ( 1 878) 
claims  to  have  seen  a  cancerous 
ncKjule  soften  and  disapj^ear  under 
this  treatment.  Caustics  are  pun- 
ful  and  unreliable,  and   it   would 

l>e  only  an  accident  should  all  of  KcHdier-.iaei.icn. 

the  diseased  tissue  l^e  destroy e<l. 

Thiersch  injected  a  1  :  2*^00  solution  of  silver  nitrate  into  a  can- 
cerous breast,  and  believe<l  that  a  certain  amount  of  improvement  fol- 
lower!. The  ex}>ectations  placc-d  on  treatment  that  attacked  the  cancer 
itself  to  destn»y  it  have  not  been  fulfille*L  Many  different  drugs  have 
been  tried  in  this  connection  :  arsenic,  pyoctanin,  turpentine,  acetic 
acid,  irxline,  alcohol,  ojiraic  acid,  and  many  others,  none  of  which  ha* 
any  s|»€N?ific  action. 

The  trejitment  of  inoperable  carcinoma  is  symptomatic.  The  chief  * 
duty  of  the  surgeon  is  to  relieve  the  pain,  prevent  suppuration,  and 
maintain  the  patient's  strength  as  much  as  |»ossible.  Morphine  may 
be  given  when  indicated.  The  author  has  repeatedly  made  incisions 
amund  an  inoperable  cancer  of  the  brea^^t  with  the  cauter\',  as  reeom- 
mended  by  Xussbaum,  and  has  observed  favorable  results.  The  hem- 
orrhage lK*came  less?,  the  amount  of  secretion  diminished,  and  the 
tumor  it^«lf  became  smaller.     Improvement  has  sometimes   followed 
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the  use  of  a  20  to  r>0  \m*v  rent,  .solution  of  zinc  chloriJe,  and  excoch- 
leation  of  a  cancerous  ulcer  with  substijueut  cauteriziition  niny  be 
beiieficiaL  PoultioeH  of  10  to  30  \wv  cent,  formalin,  and  antiseptic 
jKivvdi-rs,  such  iks  salirniic  acid,  iodofonn,  4ir  bismuth,  will  tend  to  limit 
i^ujipurutiun  in  tilccrating  breast.**.  Tran.^plai)ting  nf  t^kin  over  carci- 
noma as  reeimitneiJcltMl  by  Kraske  is  also  beneticiul  at  times,  Tbe 
f^Miticnts  prefer  as  a  rule  eohl  antii?eptic  drc!<sing:=;,  such  as  solutionis  of 
lead  acetate  and  carlxjlic  acid.  A  change  in  climate  will  often  improve 
the  iKitientV  condition,  and  a  nitrttgenous  diet  is  said  to  lie  of 
value,  although  the  author  ha.s  never  become  convinced  of  this  state- 
ment. Inoculation  with  erysifwias  cocci  for  the  purpose  of  removing 
the  carcinoma  is  too  dangemus  and  unreliable.  The  cancer  i^erum 
(erysipelas  serum)  of  Emmerich  and  Schol  is  absolutely  inefficient,  as 
shown  by  experiments  in  the  author's  clinic.  Coley's  ejxperiments  with 
^treptuctieeic  toxin  and  BaciUtus  prodigif)sus  have  pr<ived  of  doubtful 
value,  and  apply  only  to  sarcoma.  Whether  Adamkiewicz  has  been 
able  to  cure  this  condition  by  injections  of  cancroin  remaias  for  further 
investigations  to  prove. 

Beat.snn  in  1896  reconmiernled  removal  of  the  ovaries  in  women 
with  cancer  of  the  breast,  and  Boyd  rejxirts  17  ca.«es  in  which  the 
result  was  favttmble — l  e,,  the  growth  of  the  carcinnma  was  checked. 
In  34  cases  the  result  was  duulftful  or  ncij^ative.  Women  oj»erate<l 
upon  l)efore  tlie  menopause  are  theoretically  affected  more  favonibly. 
Hennann  considerfi  that  removal  of  the  ovaries  is  justifiable,  and  eom- 
birii's  this  step  with  administration  of  thyroid  cjctract. 

Q^lema  of  tlie  arm  sliould  be  treated  with  tight  bandaging,  sus- 
pension, and  miiss^i^e. 

Tumors  of  the  Male  Breast. — B.  iSchuchardt  found  that  only  alwut 
1  per  cent,  of  all  tumors  of  the  breatst  alfecte<l  the  male  organ,  and  that 
of  these  only  about  2  per  cent,  were  cancerous.  Although  these  ner»- 
plasms  are  rare,  all  varieties  of  new^  growths  have  been  observeti,  such 
as  adenoma,  enchondroma,  caleare*)us  tle])*tsits,  fibroma,  myoma,  cysts, 
tuberculous  and  syphilitic  tumors,  and  carcinoma. 

Carcinoma  is  most  frefjuent  between  the  fortieth  and  sixtieth  year 
{5p'i  of  60  cases),  and  is  hereilitiir>"  in  about  24  per  cent,  of  the  cases. 
Clinically,  cancer  of  the  breast  develops  in  men  just  as  in  women  :  a 
small  nodule,  diffuse  infiltration  of  the  gland,  lancinating  pain,  and 
sometimes  secretion  from  the  nipple.  The  cause  is  supposed  to  \ye 
pressure  from  the  snsjK?Dder-buckle.  The  course  is  the  same  as  in 
women,  as  is  also  the  treatment. 


INJURIES  AND  DISEASES  OF  THE  SPIKAL 
CORD  AND  VERTEBRAL  COLUMN. 


By  Pbof.  Da-  A,  HENLE. 


INJURIES  AND  DISEASES  OF  THE  SPINAL  CORD 
AND  ITS  MEMBRANES. 


Prelinuaary  Remarks. — The  .surgical  conditions  of  the  spinal 
cord  an-  almost  all  total  or  |»artiiil  .srdution  of  e<mtinutty,  generally 
localized  to  a  few  jiegraents.  There  may  be  complete  solution  of  con- 
tinuity pnjduce*!  by  crashes,  stabs,  or  gunshot-wound.s. 

In  contusions  the  ner\'e-elements  usually  suffer  most,  whereas  the 
shape  of  the  cord  is  preserved  by  the  surrounding  bony  tissues  and 
membranes. 

In  cases  of  compression  the  function  of  the  nerve-stnictnres  is 
tem[»onirily  de*troye«l  without  affecting  the  contour  of  the  nerve-tissue. 
When  these  injuries  involve  a  complete  transverse  section,  transmis- 
sion of  irapuls(*s  tK>m  and  to  distant  regions  of  the  b<xly  is  inter- 
ruptetl.  Not  only  this,  but  the  function  of  the  spinal  cord  itself  is 
interfered  with,  such  as  nntriti«ni,  i-eflex  action,  etc.,  in  the  rqjion  &>t- 
responding  to  the  injured  tissue.  This  latter  form  of  disturlxmce  is  the 
less  severe  antl  may  di.sap})ear  after  a  c<miparatively  short  time.  In 
other  casies  si^ns  of  degeneration  may  appear  sortn.  When  the  nerve- 
elcment-i  are  destroyed,  the  intemipte<i  nerve-tracts  in  the  spinal  eord 
never  reunite.  The  contour  oiay  he  restored,  but  the  damage  is  repaired 
by  a  scar  compised  of  neuroglia  devoid  of  function. 

Fickler  has  recently  expressed  the  opinion  that  a  certain  amount 
of  regeneration  of  nerve-fibres  might  take  place  provided  the  blf»od- 
supply  was  not  destroyed,  and  that  new  sheaths  are  supposed  to  develop 
around  any  axis-cylinders  that  may  have  been  preser\'ed. 

Contusion  of  the  spinal  con!  is  seooiulary  to  some  temporary'  or 
permanent  damage  to  the  vertebral  canal  which  squeezes  the  con!  at 
the  lime  of  injur>*.  There  is  usually  more  or  less  extensive  destruc- 
tion of  the  latter.  Compression  may  be  pnxiuced  by  any  process 
diminishing  the  lumen  of  the  bony  canal  or  by  any  c<^ndition  uflTecting 
the  membranes  at  the  expense  of  the  nervous  elements. 

Paralysis  due  to  oompreasioD  develops  in  diseases  of  the  vertebral 
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cohiniii,  sucli  art  caries,  carcinoma  an<l  other  tumors,  and  tliose  neo- 
piasins  (levelupiii^  in  the  viiMiiity  of  the  vertebral  eanal  and  encroach- 
iu^  U|Mm  till'  enliiriin,  either  tlinni^li  the  intervertebnil  toruniina  or  on 
aeeount  of  nirenitimi  of  the  Ufwlier;.  Dislorate*!  fnigiiients  of  a  ver- 
tebm  unci  masses  of  callus  may  als<i  give  rise*  to  compression,  as  do 
pnx^esses  developing  in  the  interior  of  the  columo,  such  as  hemor- 
rhages, abscesses,  ttimors,  panisite**,  etc.  The  lt*sion  may  be  extra- 
dural, iritnuhiml,  iiitraiocMlullary,  or  in  tlie  membranes  themselves. 
Kot  Jnfr«M|iiently  pressii re-pa nvlysis  may  be  due  to  <.i?cienia  of  the  spinal 
cord.  (Kahler,  St-hiriaus.)  This  ty}X'  of  paralysis  may  completely 
resolve  even  after  it  han  existed  for  a  k>ng  time  (five  or  six  years, 
Oppenheinj).  It  may  be  tliat  the  anfemia  produced  by  eompres^^ion 
Ijcars  sonn-  relation  to  th**  p;nidysis,      (Zie^gler.) 

The  symptoms  iindueed  by  eompresj?iou  of  the  spinal  cord  are 
includetl  in  the  term  pressure-myelitis,  althougli  patbolo|i:icallv  a* 
long  as  the  thsturbance  is  purely  fimetional  no  inflammation  is 
present*  After  the  iierve-tissne  disintegrates  rea(\ti\'e  prix"e8>ie?'  de- 
velop in  connection  witli  absorption,  and  there  is  present  a  varietv 
of  myelitis. 

Clinically,  it  is  impossible  to  make  a  differential  diagnosis  l>etween 
the  varieties  of  interrupted  eon*luetion.  Whm  the  symptoms  show 
exacerbations  and  iTmissifins,  tliere  may  be  some  slighter  tyjx*  of  com- 
pression without  deg^'nemtion,  while  fjcrsistence  of  tlie  ,symptom.s  ijs  in 
favor  of  degenerative  processes.  The  length  of  time  that  the  symp- 
toms have  persisted  is  of  no  gre\it  diagnostic  value. 

Paralysis  diie  t(»  jiartial  soltitirui  of  continuity  of  the  spinal  cord 
may  e(jmpletely  disapjvetir.  This  is  not  beeanse  of  retreneration  of  the 
tracts  affected,  but  because  their  luncti(*ri  has  been  assumed  by  the  in- 
tact |>ortion  of  the  cord.  The  paralysis  following  unilateml  lesions  in 
the  cord  dis^ippears  as  a  rule.  Experiments  have  shown  that  the  hwilthy 
half  of  the  ct*rd  undertiikes  the  iluties  of  the  destniytd  half.  (Turner^ 
Rossolymo,  ]VIott.)  Brnns  do+^-s  not  believe  that  tliis  is  possible,  and 
holds  that  in  eases  in  which  the  function  was  restored,  the  correspond- 
ing nerve-tracts  were  only  compresse<l,  and  that  the  ^Kiralysis  jjroduced 
by  <!(*struetion  of  nerve-tniets  is  always  permanent.  If  the  jmwer  of 
conduction  is  definitely  interrupted,  sirondaiy  degeiu  i'atit»Ji  appears; 
usually  in  tlie  etterent  tmcts  (pyramidal  tracts),  away  from  the  lesion 
(descending  degeneration),  and  in  the  atfereut  tnicts  (CJoll,  Burdach), 
or  cerebellar  tracts  and  Gowers'  tmcts,  above  the  lesitm  (ascending 
degeneration).  The  degeneration,  esjiecially  in  snrgicid  cas<\<,  w^ill 
rarely  be  limited  to  one  of  these  bundles,  and  symptoms  of  pyramidal 
paralysis,  for  instance,  alone  will  be  found  only  in  excej)tional  cases. 
Tliere  will  be  a  combination  depending,  of  course,  upon  the  position 
of  the  lesion.  Prsictically  it  is  of  great  importance  to  distinguish  com- 
plete from  partial  interruption.  The  elinic^il  pictfire  of  unilateral 
paralysis  is  so  characteristic  and  relatively  s<o  common  that  it  will  be 
considered  separately. 

Complete  transverse  destruction  is  in  the  majority  of  cases  traumatic. 
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Wheat  pwinnre  is  brought  to  bear  glowly,  the  damage  is  rarely  com- 
plete, and  death  u»;ually  takes  place  before  the  coutlitioii  pn^resse.s  thus 
far.  After  an  injur*'  there  will  l>e  ni>  trace  ot"  cfniduetion  either  to  or 
friim  the  regions  whfise  nerve?*  have  been  interruptetl.  There  will  he 
eimiplete  anjesthesia  ;  even  abnormal  seasations  are  as  a  rule  absent. 
There  is  r<>mplete  }5antple^ia.  The  paralyzed  rauscles  may  twitch  on 
account  of  the  irritation  of  the  pyramidal  tracts.  (Brutis.)  Tliis  is, 
however,  extremely  nira.  A  peculiarity  of  these  jniralyscs,  which 
cannot  even  be  explained  theoretically  is  that  in  the  vast  maj<»rity  iif 
cases  the  p:»ralysis  is  Hai'cid,  with  total  loss  of  tendon-reflexes.  On  the 
other  hand^  when  the  jLjanijl  ton -cells  are  not  destn>viHl,  there  will  be  no 
atrophy  or  resiction  <>f  dep:'nenitiim  except  that  |)rfKluce<l  by  inactivity 
of  the  mnsclt^.  This  observation  has  been  corroboratotl  elsewhere, 
exce[)t  in  one  ai^  of  tnl>erculos]s  of  the  vertebral  column  with  jKirii- 
plegia  reporter]  at  the  clinic  in  Breslau.  During  a  laminectomy  the 
spinal  oird  was  Lt>inpletely  diviile<l,  as  shf»wn  live  and  a  half  months 
later  at  ant4>psy.  The  reflexes  were  restoretl  twenty -two  hours  aflcr 
opemtion.  (Kausch.)  It  eamiot  be  stateil  whether  the  laws  govern- 
ing the  absence  of  tendon-reflex  ap|jly  where  total  destruction  of  the 
transverse  section  takes  place  slowly  (tumors).  D.  Gerhartlt's  and  8t»n- 
ator  s  cases  seem  opposetl  to  this  view.  Other  reflexes,  especially  tho-e 
of  the  skin»  are  much  less  constant,  and  are  not  of  st>  great  diagnostic 
value  in  castas  of  total  complete  intcrruptiuu.  They  may  also  be  pre- 
served. The  vasomotor  nerves  are  alsi>  fKiralyzcfl  with  transverse 
lesions.  The  corres|>on{ling  regions  of  the  b4»dy  are  warmer  than 
normal  and  the  sut»cutaneous  veins  are  distende<l.  Priapism  is  <hie  to 
vasomotor  paralysis,  and  is  notetl  c^pwially  in  youthful  males.  The 
v;ls( ►motor  paralysis  is  of  importance  for  the  internal  organs,  because 
they  receive  an  insufficient  supply  n£  bhiod  on  account  of  the  incraised 
hvfX'nemia  of  the  lower  extremities.  Wagner  and  8tol|[K'r  report  dis- 
tnrlKinces  of  nutrition  in  the  kidneys  following  this  aufemia.  The 
quantity  of  urine  may  be  considerably  below  normal  and  kidney- 
clianges  are  rectignizefl  clinically  by  the  abnntlance  of  necrotic  epithe- 
Hnm,  Kix^her  deseril)es  a  similar  des4|uamatioii  fif  the  l»hidder  mucous 
membrane.  This  loss  of  epithelium  in  the  |K'lvis  of  the  kidneys  and 
blatltler  l>ears  8<irae  relation  to  the  prest^nce  of  st«ines,  which  are  not  in- 
fn^^nently  noted  with  injuries  of  the  spinal  c«trd.  When  there  is  a 
cert^itn  amount  of  injur}*  of  the  column  itself,  the  elimination  of  salts 
of  c:dciiun  absorbed  at  the  seat  of  injuri'  may  favor  the  formation  of 
stones.  (Koeher.)  Cystiti?^  and  pyelonephritis  may  also  lie  of  etio- 
logical importance  in  the  formation  of  stones  in  the  bLaddcr  and  kidney. 
The  bladder  and  rectum  in  complete  lesions  are  no  longer  un<ler  the 
j>o\ver  of  the  will  and  are  oompletely  anaesthetic.  Retention  of  urine 
is  due  to  reflex  contraction  of  the  sphincter  of  the  bladder.  The  plexus 
found  in  the  bladder- wall,  therefore  extrame<lullari%  may  pnxluce  tins 
condition  when  the  spinal  c<^'ntres  liave  been  tiistnrbed.  The  contrac- 
tions of  the  extensf»rmnsch>  are  overcome  by  the  more  jx^werful  detnisor 
muscles.     If  the   bladder  is  left  to  itself,  the  sphincter  will  beconafe 
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gnuliially  distendc^l  and  there  will  be  intormittent  dribbling  of  nrinc 
AfttT   .sevcntl   day.'^j  or   jxrhajin  a  week,  the   s^jwii^m   r>f  the   contraet< 
muf^eles   ceai^cs,  and  the  urine  in  voiiled  unles.s  there  is   some   pund] 
ineehiinieal  obstruction.     Tlie  dursid  position,  tn  which  the  bladder 
lower  than  the  opening  of  the  urethm,  is  rtf  imjxjrtancc   in    this  «»d- 
nectioD,  an  is  also  the  sixe  of  the  urethra  and  in  nudes  the  prostate  gland. 
Urine  may  \>e  expresstHl  from  the  pjindyzeil  Idadder  by  simply  pressiiij 
on   the  alHlorninal  wall.      After  u  certain  time  paralysis-  of  the  hladdi 
ii>   followed    by  cystitis,  due   pn:»bal>]y    to   the  iinavoidalde    use   of 
c:itheter,  and  iavored  by  the  influence  of  vftsom<»tor  j^Miralysis.      Aiit< 
infection  tbrongh  the  intestine  is  also  j^oi^sible.     The  retention  of  fe 
prci^-nt   in   the   early  stages  soon  gives  way  to  inc<jntinenoo.      In  th 
absence  of  straining,  ijljstinate  eonstijmtion   develops  and    it    may 
necessary  to  clean  cuit  the  ret*tum.     The  absence  i>f  normal   ilefeeation 
is    largely    duo    to    p;iralysis   of    the    abdominal    muscles.        Bi'si<lvti^ 
retention   of  feces   (hie   to  t!|msm  of  the   spliincters,  there    is    anuthelH 
variety  belonging  to  tlie  field  of  i^ralytie  intestinal  obstruction,  which 
is  not  infrequent  with  partial   lesions,     Thi.s  fxindysisj  which  may  U> 
partly  due  to  involvement  of  the  splanchnics,  can  l)e  tempo rar\\      The 
author   had  occasion   to  see  a   patient  die  with   syni|)toras  of  intoMina^H 
obstruction  wlir>  had  a  fnictmv  of  the  third  c+'rvieal  vertebra  and  hipuiaj| 
tomyelia.     Similar  cases  have  Im-cu   re|)ort4xl  by  Stitl{>er  an<l  Alurphv, 
in  which  la|>arotomy  was  |K'rfornied. 

Ecta-^ia  ventricnli,  observetl  by  the  author  in  two  jiatients  with  pamfl 
plegia,  may  be  severe,  and  the  organ  may  almost  reach  to  the  symphv.si»^ 
In  both  ciises  there  was  distention  of  the  duodennm.     In  all  probability 
the  distention  is  due  to  conipressifni  of  the  duiMlenum  by  the  niesenterv 
of  the  small   intestine.     The  direct  cause  of  death   in   both   of  the$e^ 
cast's  was  the  etomaeh  lesion.  ^M 

Dtx'ubitiis,  after  complete  transverse  lesions,  may  l^e  severe.  Other 
trophic  disturbances,  such  a.s  the  formation  of  bulhr,  are  not  rpiite  so 
common. 

First  will  be  considereil  the  clinicid   picture  of  partial  le.sions,  am 
of  these  the  unilateral  lesions.     It  i»  not  sur[)risiug  that    in   humai 
beings  the  lesion  is  not  strictly  unilatenilj  on  account  of  the  primal 
<*4iusc  (injuries,  tumors).     This   explains   why   the   symptoms   are    no 
similar  in  the  cases  refMtrted.     At  the  level  of  the  lesion  the  gray  and 
white   substance    become  destroyeil,  and  also  a   number  of  the   niotorj 
ganglia  situatetl  in  the  former.    The  muscles  belonging  to  the-se  l>eeom< 
lax  and  degenerate.     Contrary  to  these  nuclear  pandyses,  tlie  mnsoh 
receiving  their  nerve-ftupply  from  the  region  of  the  spinal  cord  Ix'lowl 
the  lesion  sImjw  signs  of  pyramidal  |>tindysis,  which  is  spastic  becai 
tlie  reflex  arc  is  prescrvc<l.     Atrophy  due  to  lack  of  use  apfwari*.  \m\ 
there  is  no  reaction  *if  degtMieration.    The  conditi(m  of  the  skin-reflexesj 
varies.     They  may  be  aliscnt,  dindnished,   or  incre:ised.     The  vaso-J 
motor  nerves  are  temporarily  paralyzed.     Priapism  is  as  a  rule  absent 

Motor   pamlysis  usually  b^ins  to  disappear  within  one    or  tw 
weeks  after  its  onset.      In  spite  of  persistent  weakness  the  function  oi 


so 
udiH 

iryH 

lotfl 


PRELIMINARY  REMARKS, 


615 


the  muscles  may  be  quite  good.  This  eveut  may  possibly  he  brouj^bt 
about  by  tracte  situat^xl  in  the  half  of  the  >ipinal  conl  not  tnjuretl  and 
whieh  serve  as  a  reserve.  At-eiinlidg  tt>  Wernicke  and  Manu,  all  of 
the  niuseleH  do  not  have  double  innervation  ;  only  the  extensfirs  of  the 
thigh  and  knee  and  the  jjlaiitar  flt'xors  of  the  ffK>t.  These  are  the 
onlv  mu.scles  that  become  praetieally  normal  after  unilateral  lesion^, 
whereas  the  remaining  ninseles  remain  jjamiyssed.  The  bkidder  and 
rectiHii  >feem  ti»  have  a  uerve-i?uj)ply  derivt^d  front  Iwth  sides.  They 
may  not  be  pamlyzed  at  all  ;  and  if  so,  the  condition  may  continue 
only  tf'n  to  fourteen  days, 

Museuhir  sense  is  destroyed  on  the  alfected  side,  and  when  it  re- 
appears later  than  motion  a  stage  of  ataxia  is  first  passetl  thntugh. 

A  symptom  not  snffieiently  explairitnl  is  the  appwirauee  of  hyper- 
lesthesia  on  the  jnjureil  side.  This  apjilies  to  toneh,  jwiin  (hyjK^'algesia)^ 
and  tem|>eratnre  (thermohypenesthesia).  Sometimes  tliere  are  radiat- 
ing jmins  and  painful  pinesthe^sia.  These  symptoms  may  persist  for 
years. 

There  are  always  sensory  disttirbances  on  the  side  not  injured,  which 
do  not  consist  of  amesthesia,  but  atteet  the  senses  of  pain  and  temjwra- 
ture.  The  tactile  sense  is  preserveiL  Analgesia  and  thermal  amesthesia^ 
which  need  not  necessarily  be  combined,  ]:>ersist  longer  than  the  hyp  r- 
sBsthesia  of  the  other  side,  and  in  numerous  cai^es  do  not  improve 
at  all. 

In  injuries  (>f  the  ujjikt  dorsiil  segment,  and  in  the  region  of  the 
neck  also,  ocular  symptoms  due  to  paralysis  of  the  vasomotor  con- 
strictor fibres  of  the  sy(n[mthetie  will  Iw  noted. 

The  partial  lesions  nf  the  s|)inal  eor<l  dejx'nd,  of  eoui"se,  rni  the 
level  of  the  injury  f«>r  the  symptcmis  pnKhu?ed.  Injury-  to  the  pyram- 
idal tracts  may  intetrupt  conduction  from  the  cerebrum  to  all  the 
ganglion-cells  of  the  autcrif>r  gray  column  situated  l>elow  the  lesion. 
The  motor  fibres  that  leave  these  cells  are  no  longer  controlled  v<ilnn* 
tarily.  As  long  as  these  ganglion-cells  are  [ireserved  ns  trophic  eciitri\s 
no  degeneration  tiikes  place  in  tlic  corresjnmding  nerves  t>r  muscles. 
The  latter  may  become  somewhat  atro|ihicfl  due  to  lack  of  use.  The 
nerves  and  ran  soles  show  normal  electric  reaction,  and  the  reflex  arc  is 
not  disturbetl,  and  may  even  be  increaseil  on  account  of  the  hiek  of 
inhibition.  The  abseuc4?  of  inhibition  may  }>c  followe<J  by  pronounced 
spastic  contractions  of  the  muscles  supplied  (pyramidal  paralysis). 
Bisturbances  in  the  region  of  the  anterior  horn  interfere  with  the  trtms- 
mission  of  impulses  from  the  cerebrum  to  the  periphery  and  destroy 
the  reflex  arc,  pnxlueing  flaccid  piralysis.  Degein-ratinn  of  the  gjui- 
glion-eells  is  not  infref|ucntly  assoeiate^l  with  fibrillary  muscular 
twitching.  The  muscle  and  it>*  peripheral  nerve  disintcgmte  on  ac- 
count of  destruction  of  the  trc^jphii'  centre.  A  reaction  of  degeneratirm 
and  finally  complete  absence  of  reaction  will  be  noted.  If  onlv  in- 
tlividual  ganglion-cells  av  groups  of  cells  have  been  destmyed,  the 
wwjndary  changes  will  be  limite*!  to  the  corresponding  nerves  and 
muscle-fibres.     Although  destruction  of  ever  so  small  a  portion  of  the 
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pymmiduil  tract  paralyzes  aU  muscles,  the  nerves  of  which  leave  the 
spinal  curd  below  the  lesioD,  nuclear  paralysis  niay  be  quite  circum- 
^Tibed  and  affect  regions  hi^  up  in  the  cord  while  those  lower  down 
reiuaiu  intact.  Paralysis  of  the  arms  without  paralysis  of  the  l^:s 
does  not  occur  with  incomplete  lesions  of  the  pyramicbd  tract,  because 
experience  has  shown  that  the  long  tracts  are  first  affected.  If,  there- 
fore, a  partial  lesion  is  above  the  cervical  enlargement,  the  legs  will 
always  be  more  paralyzed  than  the  arms. 

Division  of  the  anterior  roots  has  the  :^me  effect  as  dest ruction  of 
the  ganglion-cells.  A  lesion  in  the  posterior  tracts  ^411  be  followed  by 
disturbances  of  mu:?cular  sense  and  will  produce  ataxia.  The  sense 
of  touch  may  also  be  lost.  The  reflexes  will  be  preserved.  All  sen- 
sory functions  are  destn>yed  with  the  posterior  roots,  also  the  re- 
flexes on  account  of  the  interrupteil  reflex  arc.  Absence  of  muscular 
sense  is  followed  by  sensory  ataxia. 

It  may  be  that  the  posterior  nx>t  contains  some  trophic  fibres, 
and  that  injurj*  to  these  favors  the  development  of  decubitus, 
etc.  The  view  generally  held  at  present  is  that  these  superficial 
lesions  are  due  to  external  influences  largely,  against  which  the  body 
is  no  longer  able  to  defend  itself  on  ai-count  of  the  destroyed  sensation. 

A  lesion  in  the  posterior  horn,  esj>ecially  near  tlie  base  and  central 
canal,  ^\^ll  produce  disturbances  of  jiain-sense  and  temperature.  When 
the  tracts  for  the  different  sensations  l>ecome  disconnected  in  the  spinal 
column,  there  may  be  partial  sensors-  paralysis.  This  is  obser\'ed 
almost  exclusively  in  cord  lesions,  and  is  of  diagnostic  importance  in 
this  connection,  although  it  has  been  observed  with  incomplete  di- 
vision of  the  roots.  A  similar  relation  exists  between  disturbances  in 
the  long  sensory  tracts  of  the  cord  and  the  posterior  roots  as  between 
pyramidal  paralyses  and  ^xiralysis  of  the  motor  roots  or  of  the  ganglion- 
cells.  Destruction  of  the  long  tracts  means  destruction  of  sensation  in 
all  r^ions  supplied  by  nerves  leaving  the  cord  below  the  lesion. 
I>esions  in  the  ro<jts  may  ])ro<luce  circumscril>ed  disturbances  that  may 
affect  the  arras  alone,  while  the  legs  remain  normal. 

Besides  paralysis,  symptoms  of  irritation  may  be  indicative  of  some 
patholoijirjil  jirocess.  There  may  Ix?  tonic  or  clonic  spasms,  hy{>er- 
lesthesia,  or  parjesthcsia.  Symj)toras  of  this  sort  may  l)e  secondan'  to 
lesions  in  any  ]X)rtion  of  the  central  nen'ous  system.  They  are  rela- 
tively infrequent  in  affections  within  the  cord,  but  are  extremely  com- 
mon when  the  nmi  is  irritated,  and  are  of  sptx^ial  differential 
<liagnostic  imjiort  in  connection  with  sensory  irritation.  It  may 
ha])pen  that  after  division  of  the  sensor\'  tracts  the  central  end 
remains  irritated.  Pain,  etc.,  is  referred  to  the  periphery,  although 
the  nerves  lendinjr  to  these  regions  have  been  divideil.  Muscular  spasm 
may  be  associated  witli  pain,  and  there  may  be  symptoms  due  to  irrita- 
tion of  the  motor  and  sensor^'  regions  at  the  same  time.  The  irrita- 
tion is  pr<)l)al)ly  always  of  primary  sensory  origin  and  the  muscles  are 
involved  by  way  of  the  reflex  arc. 

If  these  {K)ints    are  sufficiently  lx)rne  in  mind,  it  will   frequently 
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be  |K^!^sible  to  locate  the  level  of  a  partial  le.-^ion.  Genemlly  speak- 
iiier,  motility  is  more  mterlered  with  ibau  sensation,  which  doe-s  not 
mean,  of  course,  tliat  ricnsatiou  might  not  be  disturbed  alone.  !Motion 
suffers  as  a  rule  more  frequently  and  t<t  a  gretiter  extent. 

In  pyramidal  j>andysis  the  tendon-reflexei^  after  sudden  interruption 
may  l>e  absent  even  when  a  ptrtiun  (►f  the  transverse  secti(»n  is  pre- 
&ervetl.  They  i^oon  return,  are  sifmewhat  increased,  and  remain  so 
longer  than  the  fianilysis  pnivideil  this  disap|K'ar.  The  jwiiulysis,  of 
c*inn*e,  is  not  always  eoniplete.  With  slight  damage  |»aresis  is  pro- 
duced even  without  increase  of  the  reflexes  or  other  spastic  signs. 
Other  reflexes,  es|ieeially  those  of  the  skin,  may  be  increased,  so  that 
even  the  slightest  touch,  such  as  moving  the  bet!ch>thes,  pnxluces 
active  reBex  action.  There  may  be  flexinn  of  the  knet^  ami  hip,  which 
when  ver}'  marked  is  no  longer  a  sud<Ien  twitching,  but  |H/rsi>t<  as  a 
cramp  lasting  for  several  sf^conds.  Twitclnngs  and  ?ij»asms  may 
<levelop  s|Mintaiieously,  due  to  irritation  in  the  gensrun-  are:is  of  the 
8pine,  and  may  be  associatetl  with  e«*nsiderable  jxiiu.  The  .-spasm  some- 
tinu's  develops  spontaneously  or  is  due  to  retlex  action  and  resembles 
the  trembling  of  a  chill  (spinal  epilej»sy,  Brown-S^njuard).  One 
should  always  be  careful,  especially  in  hast}'  examinatiims,  not  to  con- 
sider these  movements  voluntary,  and  thereby  overlook  total  motor 
jiarapk^ia.  Later,  eontractures  may  develop,  especially  of  the  flexors 
and  adductors. 

Vasomotor  JK^^.lly^is  correspontLs  generally  to  the  motor  paralysis 
in  geneml,  although  it  may  hi^  absent  or  the  vessel^  may  becK>me  con- 
stricted in  the  pandyzeil  region,  due  to  irritatifiu  of  the  vas*imotors. 
Priapism  is  often  absent  and  the  erections  due  to  hypenesthesia  are  not 
infrequently  painful. 

St^nsation  may  Im?  intact.  When  there  are  sensor)'  dL^turbances, 
they  do  not  coincide  with  the  motor  jiandysis,  and  are  oftt-n  limited  to 
individual  seitsations,  or  combiuetl  with  hyi>enesthesia  am!  other  symp- 
toms of  irritation.  The  latter  not  infrequently  make  their  ap|>earance 
just  before  the  sensory  jiara lysis  following  prolonged  e?ompression,  and 
may  reappear  atW  disappearance  of  the  jxiralysis. 

Tlie  bladder  and  rectum  may  act  perfectly  normal,  even  with  com- 
|ilete  motor  jiaraplegia.  Ketentiou  of  urine  has  l>een  observe*!  fre- 
<^uently  with  normal  sensation,  or  there  may  l>e  even  hx-perjesthoia  of 
tlie  bladder ;  then  the  piitient  has  a  desire  to  |)ass  urine  but  is  unable 
to  do  so  voluntarily.  Intermittent  incontinence  is  also  obser\'ed. 
The  bladder  fills  to  a  certiiin  point  and  then  empties  involuntarily. 

Bedsides  interruption  f>f  the  long  tracts,  especially  of  the  pyramidal 
tracts,  a  nuel«>ar  p«iralysis  may  develop,  of  course*  with  any  partial 
ledioD  of  the  cord,  eorresj^ionding  to  the  level  of  the  pathological 
process. 

It  is  of  great  importance  in  sargery  of  the  colaran  and  cord  to  be 
able  to  locate  the  lesion,  whether  primarj-  or  secondary,  even  in  the 
aWnce  of  external  changes.  Pathological  conditions  and  experiments 
have  shox^Ti  that  the  function  of  the  individual  segments  of  the  spiaaJk. 
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column — /.  ^.,  motiim,  w'tihatidii  and  roHex  action — is  fairly  well 
known.  Brans'  tablt,  as  tar  us  motion  afjtl  vvili^x  iictiori  i.s  cHuioemecl, 
is  fiiven  in  siK'h  a  way  that  the  Imrizontal  linetj  correspond  to  tiie  indi- 
vidtial  .H'gnit'nt."  (s^-e  |«ige>  iJl-S  and  tUU). 

Tliii  table  shows  that  tlie  individual  muscles  are  not  Dccetssarilv" 
supplied  by  tiue  sc^trmenl,  antl  that  any  ninsele  receivej^  fibres  frum  the 
se>^inent  above  and  below,  antl  also  from  the  main  nerve.  (Sherring- 
ton, Brims.)  Sherrington  has  shown  tliat  the  sensory  areas  are  ntit 
shar}>ly  outlined,  but  overlap  wich  other  ;  although  mainly  supplied  from 
one  ^egment,  they  rtreive  sufficient  innervatiiiu  from  iu:'ighbt>rm^  jie^- 
ment**,  so  that  after  destruetion  of  the  main  root  there  remains  a  certain 
amruint  of  sensiition.  Bnins  Ix-lievt^  that  this  system  of  eommuniea- 
tion  is  mueli  nmre  extensive  in  human  beings  than  is  liere  iudit^'atecl- 
At  any  rate,  it  is  certain  that  at  least  thrw  neighboring  roots  must  be 
destroytnl  to  render  the  region  ^upplietl  by  the  middle  one  insensible. 

The  sensory  area  of  the  individual  segments  is  not  indieiited  by  the 
course  fif  the  jK-ripheral  nerve.  This  fact  is  illnstnitKl  on  the  tnuik, 
where  the  dividing  lines  are  almost  horizi>ntal»  eontrary  to  tlie  inter- 
eoi^tal  nerves  whieh  follow  the  eur^^e  *>f  the  rib.  These  ditlorenees 
now  and  again  enable  a  diil'erential  diaguosis  l»etween  }>eripheml  and 
centnd  lesions*.  The  author  wishes  to  nu*ntion  in  regard  to  the  cen- 
trum ei]ios[>inale  that  the  ner\a's  of  this  regi<m  l«ive  the  eonl  with  the 
eighth  cervical  and  first  dorsal  t*»  join  the  syru[mthetie.  In  the  eonl 
itself  the  centre  is  supposed  to  re:u*h  from  the  sixth  cervicid  to  the 
tljird  dorsal  ;  antl  when  irritiitwl,  dilatation,  paralysis,  and  contraction 
of  the  piijiil  follow.  With  paralysis  there  is  retnietion  of  the  bulb 
and  tlie  paljjeUr.tl  fissure  Ix^cnmes  narrowetl.  Kocher  claims  that  thi< 
centre  is  in  the  medulla  ;  that  the  tiluvs  jxiss  down  through  the  cervi- 
cal portion  of  the  corti,  because  these  symptoms  have  been  observed 
in  e(>nneetion  with  injuries  to  the  up|>ermost  portion  of  the  cei-\'ieal 
cor  J.  It  is  not  so  easy  Ui  determine  the  level  of  tlie  lesion  as  might 
be  ex|ieetwl  from  the  accompanying  diagnim.  Two  factors  are  of 
imjwrtauee :  interruption  of  the  long  tracts  and  nuclear  pa iii lysis. 
To  the  latter  may  be  added  symptoms  due  to  paralysis  or  irritation 
of  the  roots.  The  clinicsil  picture  of  nuclear  [paralysis  is  more  pro- 
nounci^d  the  greater  the  nundx^r  of  cells  involvwl,  or,  which  amounts, 
to  the  same,  the  more  roots  disturbtxl.  This  means  that  the  longer  the 
injured  |>ortion  of  the  spinal  cord,  the  nmre  pronounceti  the  clitiical 
picture. 

It  is  evident  from  what  has  been  said  regarding  the  nerve-supply 
of  muscles  that  several  segments  must  l)e  destroyed  U*  produce  com- 
plete paralysis  with  atrophy  and  reaction  of  degeneration  iu  a  muscle 
belonging  to  one  segment.  These  symptoms  may  be  absent  for  some 
time,  and  when  present  indicate  an  extensive  lesion.  If  there  is 
nuclear  paralysis,  it  ihtL^R  not  mean  that  it  cjui  ntnx^sarily  be  located. 
It  is  only  possible  to  detect  this  condition  and  distinguish  it  fmm 
pyramidal  paralysis  when  the  ctirresponding  muscles  are  accessible. 
Isolated   sensory    paralysis  of  one  segment  is  usually  due  to  some 
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injury  to  tlip  rintt.  According  to  8lu'rrinji:toirs  law^  pamly.'^is  Ueoomes 
evident  oiily  when  tbret'  ncigiiboririfr  ruots  art'  ik'stroyed.  The  diiig- 
nosis  is  perhaps  easier  when  there  are  symptoms  of  irritiition,  beciiuse 
these  may  he  prmliitHHl  when  imly  one  root  is  atJW'tetL  The  syiii[Jtorns  of 
irritation  may  \y^  ix'femble  to  regions  supplietl  by  neighboring  segQieiits 
on  ae*;oiint  of  the  cijinmimieatiun  Ijetween  the  nerves,  so  that  one  may 
erroneouj^sly  assume  the  leniou  of  the  eord  or  rout  to  be  more  ejstensive 
than  it  really  ivS,  whereas  in  ]mralyHis  one  is  more  apt  to  err  in  the 
iipposite  direction.  The  ?\^u^  of  .sent>ory  irritation  are  of  the  greatest 
diugnustic  value  because  they  ap])ear  early  an<l  are  the  most  constant. 

Trophic  di:^turbances  may  l»e  of  value  in  deternnning  the  level  of  a 
lesion.  It  should  l>e  remembt-red  tfiat  tliey  may  have  a  railicular  arrange- 
ment just  as  the  seu^ury  disturbances  enntniry  to  peri[)lu'r:d  neuralgia. 

When  there  ts  complete  interruption  (>f  trartsnu'ssion,  thi.^  may  be 
a  valuable  aid  iu  det^^rmining  the  t?eat  of  the  lesion.  When  incom- 
plete, the  long  tracts  suffer  first  and  the  motor  tniets  before  the  senstiry. 
The  more  distal  portions  will  show  signs  of  paralysis  first,  and  when 
there  is  any  sensory  paralysis  it  is  far  less  markefl  thau  the  motor  dis- 
turbances. For  this  reason  the  lesion  iniglit  be  sup[)osetl  to  be  lower 
than  it  really  i^,  according  to  the  .symptoms  of  interruption.  This 
error  will  be  greater  if  the  sensory  symptoms  are  chiefly  considered 
than  when  the  main  importance  ts  attached  to  tfie  motor  signs.  With 
complete  interruption,  wliieh  must,  of  course,  \yQ  due  to  a  lesion 
apprnximtitely  Imrizontjil,  all  the  tnicts  are  interfertNl  with  at  about 
the  same  level ^  so  that  the  piralysis  is  more  or  less  symmetrical,  and 
the  motor  ]:mralysis  |M»int.s  to  the  same  segment  as  the  sensory  dis- 
turbance. Exceptions  to  this  rule  occur  when  tliere  are  partial  dis- 
turbances (nHleina  and  destruction)  aixjve  the  transverse  lesion.  The 
paralysis,  esj>ecially  the  nuclear  paralysis,  vf\\\  tlien  be  asymmetrical. 
With  complete  interruption  the  upper  end  ffirms  the  lower  margin  of 
the  long  tract.  All  centripetal  and  centrifugid  tracts  heluw  this  lesion 
are  eonipletely  interrupted.  The  upper  line  of  ttie  tlamagr  nuiy  he 
diagnosticatetl  in  this  way,  but  these  symptoms  do  not  throw  light  on 
the  state  of  the  cord  IjcIow  and  in  the  injurml  region,  and  do  not  indi- 
cate the  extent  of  the  lesion.  In  certain  cases  tlie  extent  of  the 
trouble  ami  the  condition  of  the  conl  lielow  may  l)e  indicatwl  by  the 
nui'lear  paralysis.  Where  thb  is  jiresent,  it  must  be  assimii^l  that  the 
conl  has  l>een  more  or  less  completely  destroyed.  If  paralysis  is 
absent  lower  down,  any  severe  injur}'  to  the  lower  .section  of  the 
eord  cjin  be  cxcludtHl.  The  nuclear  pandysis  may  enable  one  Uy  dis- 
tinguish several  different  proces,ses-  T  f  there  is  present  atrophic  paralysis 
of  certain  groups  of  mus<*les  not  belongirifg  to  neiglibf>ring  segments, 
and  other  muscles  supplie<l  by  regicms  of  the  cord  lying  between  these 
segments  are  intat*t,  the  presence  of  several  foci  may  be  assunud. 

It  would  he  of  great  importance  from  a  diagnostic  standpoint  if 
it  was  pos.Kil>le  tr>  make  use  of  the  preservation  of  the  reflexes 
in  regions  below  the  lesion.  Aeconling  to  the  views  held  at  pre^^- 
ent,  they    should    remain    intact.     However,   experience   shows    that 
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au     t  sixlvn  lA'lli'Vft  iiiv  unuuUy  ultfH'iit  thrrH^Ttr:*!!:   Tif.    •enuiy    t-s7hil 

K»i  •»   ..K:  U'ftum,  urul  ttuit  t\n^  n'liiaiiiiiig  itrflexe??-  *^-^s;i1it  ix^  -siin.— 

v»«.v^>,    4u:  ->»»  uiHvliHl»li;  tilut  Uii'ir  uW'iio^  L*  -.c  ij-    cbacu'j^iT    m- 

js.*.      WmIi  :ii»   iiK'ivjiMiii);  horiziiiiUil   iinjcta^  tiit  =!iiT3rr«»L  mat-    luii^n 

,     .K    imI  »»r  ilio   U*rtiou    tV«iiii   till!  hijfiw  of  imtjtri  a.   iirt-^iu       Tie 

V...*  .>   'ij;»».i  .41V  ol'  i*h|MHmtl   iiii|N>rtaiice.      When  lit*:   nnerruiitiiii    *- 

•s.  1..;.  .   Uii    ^tk^iiu'iii  (^r  nn»t  nyiiiptoriiH    will  U:    •>:'    tiiitr  vuim.       Z.i 

X,..   MM'  iiiiv-ir4i|»tuiii   iUv  nviu|)toiji>f  ri;f#:rubl6  D.>  ii>7  jiur  "asitr  r*«iiir~ 

>.j..  .1  \Mil»  il»o  u|HK'i'  rH^^MiH'iit  M)'rii|itrimr  wUl  irnik-iT-:  Titt  Jk^vtL  ir   im 

.ii, ..»..  iU'u.      ll'  |iiii(ml  (liitiirlitiiHi:  i.i '."(/riibin*:*!  wiiL  rrniijihn-  miifc— 

y» . . ,     v.u'Hi.  iIk'U'  "A'M  will   liuvif  to  \rt:  'l*:t«:nnm«i*i  fr:cL  "Lii!    -its^rniiun 

,>.iJL«LviJ«  ^     J.  t.,  iVuui  tlie  rojilH  and  M-niptom.*  r^tV-rail-r  j.:  lii*  ritiifc.. 

\\  uU  uu»u»i"  .i\  iii|»t(>iiirt  (lie  iipfir;r  mar^ir..  whiori  -aji.  xhojiil'x  i^ 
,.:k.:^\t\\\  \U'U«i'iiiiii(Hl,  nlioiild  U;  .-'^iJirht  ir:  th*^  cp'^*r=f:ijC  ssrnifitc 
kU".-**  \\U»\'i»  il»*'  i»u.*»«'li*n  an*  hii|i|>li«r'J ;  and  with  oompLec^  rBJaJrri^i  ^r 
.^Ak  v^ku^k  i%{  K'«iil  lUv  iHTVi'-HHit  imriifrijiaTel?  above  c::i?c  :•;  iiir-r- 
so^^vxvl  .  wlitio  \\\\\i  rii^iirt  of  irritation  ifc*r  up«j^r  mirein  S*  fr»;^iK»injx 
.s^i^l^vA'*^  »*'  bi'  lii^lmr  than  it  a^.'tijal]y  i»,  at  I«l-t  <.^-e  i-c  tV;  ^mL 
vi^viu  •  N^  bt»u  irri(ali(»ii  of  tJM;  lowtr  ao«»*..ry  nr.*?  is  pr*t««i.i.  V: 
u^  ^\  l*o  U>iti  ili^ruMJ  by  (•■4ifiiiiiiiiii(aition  not  '•nly  ti.  th«  n".*r>t  r:«.i:.  ii^n 
\x*  \l»o  i»|HH»  iUHHvimiry  MHil  a-  w#rll.  Conr-idTrinz  tb*  c:><ir«tf-  :£:'  -ni* 
^oi«k '  \\tO>i»  il>«'  ('■lutal,  it  may  liapfien  that  a  pp«>:s>«  intertef^s  ^I^  ^ 
,^.\\\s>  «»i  lonii  ill  a  [ilaiM*  roiihi(J(;Ribly  IxJow  the  5»'cmeni  to  wfci^  iri=^ 
b»  l»«uk'.  ^*  '^  |Mmnibli'  to  n-fV-r  th<r  dama^  to  the  n«?t  to  a  ^if:^::^.-^!^ 
(^4t(t  b  biv,l»«*'  *'"»"  ''•••  i»<*t"Jil  b*ion.  This  err*»r  i?  c»:»mfnj3.:r5Ti!T 
((III  ttuiiutMi,  biMViuii4i  i\m  iiitiiiv<?rt«*bral  roofc  art  crimpcimtiveiv  restTsa^i 
t\\\A  no  Ir  ■»  'i|»t  t»»  M'^*'  *''•'*'  '^*  symptom?  tiian  the  mnL 

h  i\\\\  Miiiii'tiiiit'i  be  po^hibl#r  to  dl.rOf.iver  the  level  of  the  p4>.v«t!«i 
i\\i\\\  \»  '»blo  »'i  :iiibjn»tivi-  and  obj«rfiv*r  -.ymptnins  referable  to  tih?  ver- 
(( tiiiil  lolmmi.  'I'liin  applicn  rTfKjfrially  to  the  bony  cazuil.  vhierv&>  ail 
il(i<  tiUii-t  di'ijL'iiiinlir  aiiJn  rcli-r  to  tb<*  I'K-alization  of  the  fixnis  of  dLi^-a^^ 
t(,  I,  liiioK  i««  ibf  i'«'id  ilrclf.  For  tlu-  purfM-K-  '-f  lt«calizing  thr:^.  :  v', 
ll),  ijui-'ii  III  llii'.  mdisidiial  -<i5nnrii-  nf  th*.-  <T»rd  to  th»-  spine<  -:*  th^f 
y,ii,  l.i.t  Mill  I  lu  liiiuNMi.  Till-  nlaiioii  will  U- tV»und  in  ReidV dia^rjim. 
^  |.  ,v  '  "M  li  I  ividriit  that  tlif  relation  Ij^twet-n  the  vertebru?  aj?.d 
ll,.  ,1  ...itiiiii  I.  iifi  i«'ii-t;iiit,  but  ili<*  bioalization  i>  ^iitlioientlv  aocu- 
,,,,,  |.i  iiiiiii  ti  l.uiiliiiMik-  liir  .-iirffii-al  intertVrenot-.  In  spite  •»f  the 
,j,  ,,.n"  III  ml  .  »i  I-  ••imtiriir-  i-xtn-nu'ly  difficult  to  IixTite  a  lei^ion  in 
,),.  ,,,i,l  11"  '  m  !"•  dnnf  bi-st  with  o«»mplete  lesions,  whereas  with 
..^iUimI  'b   liiil-uiiT  il  luav  bf  lM)|Ni>«iblr. 

I  i,.  II  i<  ill  oil  i<-  b»-  iiu-htinhtil  .TVt'ml  important  s\inpti>ms  depend- 
„»v  iip"H  ill"  "*'  "'  ''«♦•  atliM-tinii  in  the  different  sections  of  the  ci.^r\i<. 
\\b.  II  I  . '.iii|»l' !•■  iiiii-wT-i-  li-inn  invnives  the  upper  four  seffnieniii, 
.Um»Ii  »  dtii  t"  -iitVi.ratiiin,  iKM-aiiM'  the  phrenic  nerve,  which  arises 
.UmIIn  Ii«""  '*"■  '"»'»^l»  ^«u'ii»'Ut,  and  tlu*  intercostal  nerveri  are  |x»rnui- 
,uw\\\  mil  1 1' ltd  \siili.  A  .-iniilar  injiirv'  of  the  four  lower  cerviitil 
*xv»»»'"*''  ''  *'"^  miv.-^-arilv  imnittliately  fatal,  although  death  iL<ualIy 
«Jk\«  pl«i*'»'  *^  **''*"  "   **'^*    hiiurs,  or  at  the  utniost  within  a  few  days. 
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due  to  insufficieut  respiration  on  acxx>unt  of  paralvsi?  of  tbe  inter- 
costals.  Metenri^smus  crowtis  the  diaphragm  upward,  and  the  forced 
dorsal  position  combineii  with  vasomotor  jmralysis  leads  to  hypostasis, 
while  expectoration  is  impossible  on  account  of  pjimlysis  of  the 
abdotninai  muscles.  Partial  lesions  of  the  cervical  ct>rd  may  resolve 
and  leave  more  or  less  evidence  behind. 
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within  which  Uie  point  of  exit  of  the  nerre-roote  fmm  the  cord  majr  be  fcmnd  Ui 
relktioD  to  the  apinous  processes.    (Keid.) 


The  pupil  symptoms  are  peculiar  to  lesions  of  the  ocr\ncal  conl 
Increased  perspiration  over  the  entire  Inxly  or  over  individual  portions 
is  also  observed.  The  temperature  may  be  ver\'  hi^rh  or  very  low.  The 
cause  for  this  is  little  known.  It  is  characteristic  of  cases  in  which  tlie 
temperature  rises  alx)ve  43°  C.  tliat  there  are  no  other  symptoms,  and 
that  the  pulse  remains  normal.  When  the  temperature  drops  abnor- 
mally the  pulse-rate  diminishes  as  a  rule  (25,  Kocher). 


u/e.gfl»  JLX»  JWKJSBF  ^r  jam:  sncutr  oqkd. 

The  J>wi!r  .i>i 
bUdi^  wok 


tfe  bvBt  of  ^  icsc  Isdbv  ^vrtebn, 
biwcr  tJuviK  alfiwc  gnl^  xhi  canfik  ^t*"^     1^  fiwt 
jfiicaeii  wUcb  «vaw  fiwn  tJbH  luvmr  pnaii—  cf  the  coid 
wfa5  ic  if  <ii%eiii3iDe»  mi^Mfvdifa  w  kwanf  ^  level  cf  a  ksioa 
4f  ibe  Inmbiir  vvnebcai  ftm  tbi  omtvy  jyptMn^  alone, 
be  fimab£e  ft>  «&ciiis!iiBs6  a  meibuhtrt^  }Ksiim  froai  a  caodal 
a  the  diweinedi.  «if  xhi  «fiffemce»  becwwa  i&ea£c»  cf  the  €oid 
of  db*  roi>G«w     Sewnr  jvowrr  Knadm  i?  ia  &TQr  of  a 
Tbe  per«&«ttm!e  ^^  paou 


tbe  coctR  oiwla  bai>  bwa  iiuiLiiufatJy.  jw>Jaue&  the 
of'  puapiegja  «iii>IoroiSL  Oi 
be  asHicaBiMii  wnh  ^s^mpeoebf  ot" 
m  the  eotd  dtei*t£  Putsil  dvmsucir  paxahr»»  i&  ia  t 
n&  the  eortL  akbuoieb  k  amr  as  ane^  be  IJoaad  b 
turbaaees  ia  the  i«|efeja  o£  the  looc 
la  cbrmie  eoiH£tioa»  ia  the  ni^eiiHr  «!:*  tbe  caiadb  Ihe 
develop  verr  db>wlT  aod  ^smkocy  s%^  of  onifittata  pewedt  paialjsis. 
At  a  role  the  «&?tixrbaiKe  b  aot  espectttlv  ^graunetrieal,.  but  is  not 
aaila&effal.  If  tbe  eoaditioB  shoaki  be  oaihiMaL  tbea  it  i»  apl  to  ooo- 
jr>  fijr  a  ctjoniecaUe  tine.  Ia  «&«»>»  of  the  coid  ifeMlf  it  is 
coounon  to  have  a  luulatetal  sta|ce.  Tbi&  Aies  aot  Ivt  lon^  on 
tt  of  the  raptd  pcoi|Te6»  of  all  <viiipCoa».  The  cwpletc  tiaiiB- 
▼ene  seecioa  beciMues  involved^  aad  the  imaptoais  aie  then  qraunctri* 
caL  M«>tor  partibnfis  appears  «ariy  and  d^^jcenefatioa  of  the  gang^ioii- 
cell.*  B*  frw^utyntly  asti^x'iateii  with  tibnlliiry  muscular  twttehin^.  Symp- 
toms of  sii'ml  iiitemiptioa  in  lumbar  nuclear  pamly^is  are  potHitively 
indicative  •>f  I*?5ii«>D.s  iu  the  cord.  The  same  ap|^ie!^  to  involvement  of 
the  t]r>t  lumbar  nwit  becau.se  this  is  still  in  the  rejpoii  of  the  cord  its^elf. 
The  limibar  nM>ts  of  the  ci»nl.  which  are  more  external,  are  more 
apt  to  escape  injury  than  the  cecitml  sacral  n>>ts.  Extensive  dist urb- 
anises in  the  en  I  itsvit'  are  more  likely  to  but  need  not  neces«?arily 
involve  bi>th.  When  the  lumbar  disturbances  predominate,  the  pri»ba- 
bilities  are  that  the  lesion  is  in  the  cord. 

In  many  •■ases  important  fn»m  a  sunjii.'al  staiKlptunt  the  lesion  is 
n«>t  a  pcirp  ii»nl  lesion,  but  a  pnK'ess  which  affects  the  cord  and  the 
n)<»t-i  :\t  thn  sim<-  time.  It  is  eviilent  that  this  oftentimes  makes  the 
differential  «lia;rnosis  still  more  difficult.  If  there  is  no  sensitiveness  to 
pressure  over  ivrtain  vertebr*  and  no  other  objective  or  sulyective  symp- 
toms, it  may  l)e  impossible  t*.>  determine  the  level  of  tbe  lesions*  Tbe 
rr»ots  behave  just  as  the  peripheral  nerves,  a"*  &r  as  their  power  of  regen- 
eration is  ci>ncemedy  and  therefore  lesions  of  the  vanda  may  recover. 
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Diseases  of  the  membnines  of  the  vord  are  Ui^nially  clmracterissed 
hy  sympt+jnis  rffer.iUIe  to  the  s^cnson"  nerves  and  the  nnyts  of  uerves 
passing  through  them.  Irritiitiori  <»f  the  !?en!^>n'  nerves  gives  rise 
to  hjiokaclie  that  may  inv*>lve  a  coiLsiderahle  purtiun  of  the  t.-oluiim, 
and  is  usually  present  when  tlie  patient  is  motionless.  Mntioti  iu- 
ePtases  the  |udn,  so  tlmt  the  vertebral  cfilumn  is  held  stiff.  Retnictioii 
•  if  the  ueek,  opisthotoii4>s,  aiid  orthotonos  are  eotistant  symptoms  nf 
meiiingitls.  The  former  is  not  due  u>  irritation  of  the  si>inal  mem- 
brane, but  is  stvondary  to  irritation  of  the  cerebral  nietiinges.  The 
eontraete<i  muscles  are  oftentimes  sore,  and  are  always  sensitive  to 
pressure.  The  :im«»unt  of  contniction  may  vary.  In  si iglit  eases  there 
Is  limitation  of  motion  ;  in  severe  cases  the  mitsoles  are  stitf  and 
no  motion  whatever  is  possible.  Involvement  of  the  roots  is  in- 
dicated by  symptoms  of  irritation.  They  are  consiilerably  preseetl 
upon  in  extravasations,  exudates,  and  tumors ;  paralysis  may  foIh>w 
which  involves  several  neighboring  nxjts.  Irritation  of  the  sens4>ry 
nmbi  manifests  itself  in  hyperalgesia  of  the  skin  and  of  the  museles 
supplied  by  them.  There  may  be  piraesthesia  and  neuralgic  (>ains. 
Antestheajia  dolorosa  is  eipeeially  common  when  the  nerve-roots  are 
involved.  Partial  sensors-  paralysis  is*  also  observed  in  connection 
with  prDi^siire  nymn  the  nxrts. 

Involvement  of  the  motor  rtn^ts  will  l>ecome  evident  fn*ni  twitch- 
mg  of  the  correspiuding  muscles,  although  th*?se  sy mpt<tm-  are  less 
constant  than  the  sensorj'  sigiii«.  During  the  |)eriod  of  irritation  of 
the  sensory  root  the  reflexes  may  l>e  inerwiscHl  as  hmg  as  the  motor 
riH>ts  are  not  paralyzeil.  The  motor  paralysis  i^  flacvid  and  is  rapidly 
followed  by  atrophy.  Meningeid  processes  may  press  upon  the  cord 
itsi*lf  anil  |m»dnce  the  clinical  picture  of  lesions  of  the  cortL 

Hemorrhage  (htemat<)rrhachis)  is  the  amdition  which  is  of  chief 
intere«^t  surgii'ally.  This  may  l>e  due  to  laceration  of  the  large  veins, 
rarely  of  the  arteries,  and  is  either  extradural  or  intradural.  Both 
varieties  are  probably  always  associatetl  with  grave  disturbances  of  the 
<M>nl  itj«*lf  and  injury  of  the  vertebral  column.  When  the  cord  is  in- 
volved, the  symptoms  referable  to  this  organ  will  pre<lominate.  The 
hemorrhage  has  a  tendency  to  extend  •do\iTiwanl  within  the  vertebral 
ninal,  so  that  the  sympt4>ms  may  l>e  more  extensive  the  higher  up  the 
bleeding  fociiB.  The  sj>ace  into  which  the  hemorrhage  takes  place  is 
ipiite  large,  and  an  extravasation  of  blood  usually  does  not  exert  much 
pressure  because  there  is  an  abundance  of  room.  For  this  reason  the 
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signs  <>r  <ntmiirt'ssie)n  ui'  t\w  c^inl  In   extninie<lullary  hi'iimrrhaj 
not  !i]it  to  be  inarkedj  whert^is  thi-  .synipt<jnis   rt'tl'rable  to  tin 
inflifitto   that   thusf   witlely  ^eparutetl   thmi  eaeh  other  are  involvetJ. 
ThiTf  iniiy  bt*  sensi>ry  dJsturbantvs  without  nn)tor  symptoms,  rir  tlit* 
svTiiptijnis  may  \w  ]iiJiitf*d  to  the  upper  extremity,  a  etnuh'tioii  which  is 
otMitferentkl  iliagiiostie  viihie.   The  symptoms  a|i]M*ar  ra[tiiny — aiHtplw- 
tiforni.     Tliey  an*  most  marked  at  the  eud  of  tweuty-four  liours,  but 
may  Ix^ome  ajjain  exacerbated  after  two  to  four  days,  due  to  iiiflani- 
matory  reaction.     They  sub.set|uently  irnpn»ve  and  disaj)pear  entirely 
iifter  t'our  to  six  weeks.      Extnidural  and  iiitnidural   lieinorr-hatres  may 
liiith   Ih-  |iresent  at  tlie  siime  time,  es|>e<'ially  witli  jierfciratijii^  injuries, 
w)  that  the  bliKKJ   may  spuit   through  the  oiK'iiing  froni  one  ^pace  into 
the  other.     The  treatment  consists  in  rest,* horizontal  position,  ice-ba, 
and  nartiotics. 

Inflammation  of  the  meninges  may  take  place  inside  or  outside 
tlur  dura.  The  prm^ess  of  interest  to  surge(*iis  develops  in  rtmneetion 
witlj  injuries  to  the  vertebral  column  or  as  a  restilt  of  iuflanmiatory 
pnieessi^^s  in  the  vertelu-ae.  In  the  latter  eanc  the  inflammation  is  pn>- 
ilueed  by  the  same  organism  that  pnnhu-itl  tlie  lesinn  in  tlie  bone,  while 
in  t]»e  f(»riT)er  the  tTindition  i>  usually  t!ie  resnlt  of  pyogenic  infeetiuii. 

Pachymeningitis  externa   (peripaehyiiu  ningitis)  h  fref|ueiitly  asj^.*- 
ciateil  with  acute  osteomyelitis  of  the  vertehne,  antl   is  still  more   fi 
quently  ilue  to  titbeit^'ylcisis.      There  are  first  rpdenia  and   infiltnitio 
ami    finally   casL'atii>n  of  the   dinij,  which    in    rare   oisi^s   is   ruptiire<l. 
The  disease  involves  the  lymphatics  in  the  dura   that  (*arry  the  lymph 
from  the  cord,  and  jvriKluees  an^lema  of  the  (Hinl  (Kahker,  Schmaus),  $^t 
.symptom  which  will   Ijc^  eonsidere*!   later.       The   condition   is   ustially^^ 
circumsiTilwil    aiitl  ext<"nds   slowly    in   the  loose  (»eridund   connective 
tiMsue.      Pain  in  the  back,  rigidity  of  the  vertebral  c(>hmin,  neuralgia, 
hypcnB8thesia,  and  muscular  twitching  may  enable  a  correct  diagnojii 
which  will  in  certain  cases  be  Fupjmrted  by  incidental  disease  of  th 
column,  such  as  caries  or  osteomyelitis,     (T^cina  of  the  cord  or  the' 
exuflate  <!an  pmduce  mon^  or  less  extensive  paraplegia,  which  may  tlis- 
a[tj>ear,  inasmuch  r»  the  tuberculous  form  of  disease  is  not  absolutely 
hopt^less. 

The  treatment  is  directetl  toward  the  primary  disorder,  and  will  In- 
cf»nsi<lerHl  in  fhis  connection.  Intradund  meningitis,  lUK^hymenin- 
gitis  interna,  and  mcningilis  (leptomeningitis)  are  frequently  assmnattnl. 
The  arachnoid  space  oilers  sjx^cial  nppnitnnity  for  extension  of  the 
priK^ess,  which  Ripidly  involves  the  entire  region  of  the  c^ird  in  infeo*^ 
tifMis  processes  after  perf(>rating  wounds.  Even  the  cerebral  meningeiH 
may  be  involved.  These  conditirms  are  of  interest  to  the  surgeon  from 
a  diagnnstie  and  prognostic  standjH)int.      Pcvovcr\'  is  not  imjH>ssibIe, 

Spinal  tulx^reulous  meningitis  is  not  often  due  to  extension  from  tt^t 
f<KMis  in  tlie  vertebral  column.     Tlie  tniumatic  varieties  are  most  im--^ 
portant  for  the  surgeon,  such  as  tliost^  following  [jcrfoniting  wounds  or 
IkmIsor\s,  fir  r»perative  interferenir,  ami  after  rupture  of  a  spinal  bitids 
llie   septii"   processes  are  assix*iate<l  with    high   tenijierature  and  oftei 
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c^^mmence  with  a  chill.  Previous  injury  associated  with  nieningeal 
symptom^*  will  in  ibself  iiidiciite  the  drngnoHiH.  Id  dmibtful  caries  a 
lumlmr  puiu'ture  nmy  decide  the  <iue>tioiu 

Lumbar  puncture  wa.s  first  niaile  use  r>f  by  Quincke  iu  1801  in  a 
sericii  of  hydrocephalus  cases.  It  was  done  for  theni|K'Utie  rKisons, 
the  idf-a  Ix^ing  to  diminish  the  intracranial  pressure,  Liehtheim  reo- 
Denized  the  diagnristic  value  aud  was  able  to  denioustnite  the  presence 
of  strept<x*<xx?i  in  the  Huid,  thereby  proviuj;  the  presence  of  meningitis. 
Tlie  variety  <if  bacteria  will  in4lieatc  the  tyjK*  of  meningitis,  whether 
tulxTculoos  or  purulent.  L#atcly  lumbar  puncture  has  l»een  made  use 
of  in  councrtion  with  BicrV  coni  aniesthesia.  The  spaces  between  the 
third  and  fourdi  t»r  fourth  and  fifth  luml)ar  vertt'bne  are  l>est  adapted 
for  puui-ture.  The  space  Ix-lween  the  fourth  and  tifth  liuijV>ar  vertebne 
is  atniut  on  a  level  with  the  (KJsterior  8U|x:Tior  spine.  The  fibres  of 
the  rauda  erjuina  easily  escape  the  neetUe.  The  interverttbnil  spaces 
are  broad  and  not  t*sf>ecially  n)vered  by  the  spinous  proees.>ies.  They 
an'  widene^l  .-till  further  by  fU'xing  the  spine.  Some  authors  pref«-r 
the  space  between  the  last  lumljcr  vertebra  and  the  sacrum.  The 
patients  should  lie  on  either  side  or  sit  upright  aud  l)end  fonvanl. 
Quincke  intro*bices  the  ncetlle  a  few  millimetres  to  one  side  <>f  the 
rae<lian  line.  Personally  the  author  enters  between  the  spinous  pr»>c- 
essi*s  upward  and  inwiird.  A  canula,  alxmt  0.t>  to  1.2  mm.  in  diam- 
eter and  ab4)Ut  o  cm.  long,  should  be  usi'd.  A  tnx^ar  may  also  be 
use<],  altliough  the  hollow  needle  ha^  the  advantage  that  one  see^  imme- 
diately whether  the  dura  has  W%m  j>t»rforate<i  or  not.  The  distance  in 
adults  is  aUiut  4  Xn  0  cm.  and  2  cm.  io  children.  A  small  glass  tnl^ 
held  vertically  is  cnnntH^tetl  witii  the  needle  by  means  of  a  rnbl^er  tube. 
The  level  of  the  tluid  in  this  tuln^  indicat(*s  the  pressure  under  which 
the  cerebrospinal  fluid  is  containiiL  Mercury  manometers  have  1h«d 
nse<i  fnr  more  delicate  investigations.  If  the  glass  tuW  is  lowered, 
the  Huid  runs  out.  Normally  the  pressure  should  vary  between  40 
and  125  mm.  of  water,  although  it  may  be  higher  without  jmthological 
change  lieing  present.  A  few  cubic  centimetres  may  Ije  removed  for 
diagnostic  purp«^se*.  For  themjx'utic  reasons  it  may  be  uecessary  ti> 
allow  200  CA^,  to  escajM',  altliough  smaller  quantities  will  usually  W 
sufficient.  Quincke  end».*avonxl  to  prevent  infihratiou  of  the  |)eridnral 
ODunective  tissue  with  tluid  by  making  a  longitudinal  slit  with  a 
mirrow,  lancet-like  p>int  attached  to  the  hollow  nee<lle.  fEdema  of 
the  soft  ports  showtil  tliat  extravasation  of  fluid  did  take  place.  The 
use  of  anffi^thesia  as  recommended  at  first  by  Quincke  has  been  gen- 
erally abandoned. 

The  tresitment  of  meningitis  depends  on  the  priraary  cause.  Great 
care  should  be  bikeii  to  avoid  infection  of  wotinds  in  the  region  of  the 
vertebral  column,  and  when  infe<.tion  has  taken  place  the  area  should 
be  o[H»ned  up  freely  and  packed.  Barth  re|K>rts  a  case  of  traumatic 
meningitis  in  which  lumbar  puncture  showed  staphyloco<?ci.  This  case 
reooveri'd  after  opening  the  vertebral  canal  and  the  dura  at  the  site  of 
operation,  and  two  days  later  lower  down  for  the  purpose  of  drainage. 
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CHAPTER   XXIIl. 


INJURIES   ANIt    niSEASEtl  OF  THE  SPINAL  CX>RD. 


COMPLETE  AND  PAETIAL  DESTRUCTION  OF  TBCE   COR0. 

The  r^ubsequtnit  course  and  ,syiiiptoiii.s  i>t*  lacTration  and  compU 
tnius verso  cotitusicm  of  tlie  .spinal  con!  Eoetl  not   he  gone  over  agaiQ| 
Ixx'^use  the  remarks  ni  reference  to  complete  transverse  lemons  appli 
tu  these  injuries  also.      As  alrt^ady   mentiomHl,  the   prognosis  of  com- 
plete transverse  lesions  as  rcganls  the  dtinger  to  life  and  restoration  of  J 
function  is  nn favorable. 

The  results  of  partial  injuries,  such  as  laeemtion  and  oontii.-ion  of 
nerve-fibres,  must  be  separated  fn>m  the  secondary  effects,  such  as  the 
hemorrhage,  wliieh  may  be  marked.  Defeneration  prc>oes;5es  in  the 
vicinity  of  the  injured  tissue  always  apjKiir  and  may  partially  dis- 
apjH'ar.  They  consist  at  first  in  s\vellin*r  of  the  axis-tn^linder.  (En- 
dcrlen.)  The  sympti>ms  due  to  the  primary  lesion  must  be  separated 
from  those  due  to  seeontbry  changes.  The  former  are  irreparable,  and 
are  only  partially  o\'ercfnnc  at  times  by  the  non-injured  tracts  per- 
forming the  functions  of  tlic  injuretl  Region.  T\w  gnnip  t»f  symp- 
toms due  to  secondary  changes  may  disappear  shortly  after  injury,  an^ 
signs  of  improvement  may  be  present  after  ten  to  fourteen  day 
Degenerative  jtrocesses,  lio\ve\'er,  may  fc»llow  this  improvement, 
secijndarv  iuHuniinatinn  may  produce  exacerbations  which  render  tlie 
clinical  pictui-e  irregular. 

It  !«eemfi  to  the  author  doubtful   whether  there  is  any  ]o<>a]  t^hoc] 
besides  the  symptoms  due  to  swelling  thixi  complicates  the  clinical  pict- 
ure of  trauma.      Tic  believes  that   the  Mi-calliHl  4"omuissiun  of  the  coi 
described  as  a  purely  fuuetinnal  molecular  ebange  without  irrossS  ehan| 
of  strncture,  does  not    exist,   because  of  the  anatomical   p<:»sition   and^ 
method  of  fixation  of  the  spinal  cord,  which  render  eoncus^sion  hi^hlv 
improbable.     Again,  a  number  of  the  conditions  formerly  siipjK>sed  io^d 
lie  due  to  concussinn  of  this  sort  have  been  demonstrated  to   be   SKM?on»^^ 
dary  to  processes  in  the  vonl  that  couM  well   he   shown   anatomicallv, 
such  as  traumatic   necrosis  of  nerve-elements  and  ha^raatonivelia.      Aj 
certain  portion   f>f  thescj   such    as  the    psychic  changes  in  connectioi 
with   i-nihvay  spine,  arc  nf)t    IcK-alize^l    in    the  cord  at  all,  Ijut   in   thel 
cerebrum.      The  mpid  disaj>|>e5iram*e  of  symptoms  which   an*  sui>poi 
to  be  chamcteristic  of  concussion,  may  follow  with  anatomical  h 
such  as  hemorrhages,  as  will  be  seen  later.     On  account  of  these  secon- 
dary changes,  to   which   nn'ght   hv   added  extramechdlary    heni<»rrhagc, 
the  factors  of  diifcrential  imjv^rtarice  between  partial  and  complete  in- 
juries do  not  Wome  e%'iJent  in  the  early  stiiges,  and  may  not  be  ai 


STAB-WOUNDS  OF  THE  SPIXAL  COLUMN. 

parent  for  several  days  after  the  iojurv.  If  at  this  time  the  reflexes 
are  abiJent  with  paraplej^ia,  and  the  motor  pamlysis  of  both  halves  of 
the  body  is  approximately  symmetrical,  and  when  the  sensory  paral- 
ysis |K>iiit5i  to  the  same  sejzment  of  the  conl  as  the  motor  disturbance, 
with  symptoms  of  paralysis  of  the  bladder  and  rectum^  it  will  be  fair 
to  presume  that  there  is  a  complete  transverse  lesioo.  Persistence  or 
reappearance  of  the  tendon-reHex,  or  lack  of  crtrrespindenee  between 
motor  aitd  sensory  j>araly^is,  asymmetry  or  incomplete  paraplegia,  are 
in  favor  of  partial  destrnction.  When  the  symptoms  fluctuate,  some- 
times better,  sometimes  worse,  and  when  they  apj>ear  rather  late,  a 
pirtiaJ  lesion  may  be  suspected.  The  presence  of  signs  of  irritation  in 
the  pai*alvzeil  region  is  in  fevor  of  partial  injuries.  Although  theoret- 
ically impossible,  the  sensory  signs  may  be  due  to  irritation  of  the 
central  end  of  the  cord  and  peripheral  projection  of  sen.siiti<m,  and 
the  motor  signs  tlue  to  irritation  of  the  peripheral  stump  or  to  skin- 
reflexes.  Partial  injuries  may  be  produced  by  fracture,  dislocation, 
and  gunshot-wounds  of  the  eolumo. 

STAB  WOUNDS  OF  THE  SPINAL  COLtraCN. 

Stab- wounds  of  the  cord  may  be  inflicted  without  damage  to  the 
bony  canal,  although  at  times  the  lamellae  or  spinous  processes  are  per- 
forated. The  copl  is  not  always  divideil  by  the  blade,  and  may  some- 
times only  be  contused,  the  dura  remaining  intact.  The  wound  is 
almost  always  inflicted  fn^m  behind. 

Wagner-Stolppr  colleete<l  8(>  cases  of  stab- wounds  of  the  cord. 
Almost  lialf  of  these  were  in  the  region  of  the  neck  ;  the  rest  were  of 
the  thorax,  usually  the  upi»er  part  The  lumbar  region  was  not  in- 
volve<l.  The  thrusts  are  usually  made  fn>m  alx>ve  downwanl,  and  the 
blade  comes  in  contact  with  the  vertebral  column  in  the  lumbar 
region  at  an  angle  that  does  not  favor  penetration  of  the  t^nal.  In 
the  cervical  region  the  cor*l  is  not  so  well  pn:>tected  on  acc*)unt  of  the 
relatively  narrow  arches  that  are  considerably  separated.  The  wound 
is  usually  in  the  median  line  or  a  few  centimetres  to  one  side.  When 
the  stal>-wound  is  diag^mal,  the  skin-opening  is  on  the  left  side,  while 
the  right  side  of  the  cord  is  damaged.  Injuries  of  this  sort  not  infre^ 
quently  are  unihitend.  In  these  cases  secondary  changes,  such  as 
swelling  and  hemorrhage,  develop  rapidly. 

Symptoms. — The  symptoms  of  8ta^>-wo^nds  appear  at  the  mo- 
ment of  injur}',  and  the  individual  collapses  by  reason  of  the  paral- 
ysis. The  majority  of  the  wounds  do  not  become  septic,  pn>b- 
ably  on  account  of  the  comparatively  clean  knife  and  slight  laceration 
of  tissue.  The  20  per  cent,  of  deaths  is  larg<»ly  due  to  the  lesi«tn 
being  high  up  or  on  account  of  complete  or  nearly  complete  trans- 
verse division  of  the  tx)rd.  A  certain  number  of  deaths  have  been 
due  to  infection  and  meningitis,  especially  when  the  wound  was  inflicted 
tJirough  the  moutL  Leakage  of  cerebrospinal  fluid  is  by  no  means 
constant. 
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The  hemanhafEt  in  injorie!*  to  die  spinal  eofd  i» 
In  VMMe  ca^M^y  hnmeveWy  ^rmptoms  of  bemonliage 
cxpeciallj  wlien  the  bleedii^  take»  place  in  cunnecdoo  widi 
prodocing  hot  slight  destmctioD  «jf  the  nerve-dasne  itscUl     Thtt 
nnnatonijelia  »  applied  to  this  oondidon.     OoeaacaiallT  die 
dinical  pictore  is  produced  by  non-tiaomatie  oondition.    The 
wi]]y  hofrever,  confine  himsdf  to  the  deseriptoo  of  die 
variety. 

Hemorriiage  nsually  takes  place  into  the  soft  vascular  giaj  sub- 
stance (central  luematomyelia),  aldioi^  the  while  sobatanoe  is  not 
exempt,  There  are  either  a  nomber  of  individaal  hemutihagoBy  or 
one  single  hemorriiage  which  may  spread  in  the  grqr  sabatenoey  as 
offering  the  least  resistance,  and  produce  extennve  pandjaia.  Thia 
forms  a  w>-called  tulmlar  hemorriiage. 

Thf  priman-  cause  of  traumatic  bsematomyelia  seems  to  be  stretch- 
ing of  thf*  cord  in  Huddcn  movements  of  the  column.  The  bony  canal 
itwif  may  nrmain  intact,  or  be  fractured  or  dislocated.  Powerfal 
trtu^um  in  the  rlin-ction  of  the  cord,  as  in  forceps  delivery,  may  pro- 
ducfc  a  rirnilar  <viri(litir»n.  Contusions  are  rarely  followed  by  extensive 
lu^niorrhaj^r*,  |KTh;i|)s  cm  account  of  the  laceration  of  the  vessels, 
Ilifniiitotnyclia  i.s  ^cmcrally  found  in  the  more  movable  portions  of 
th<!  vcrfohml  column,  t-specially  in  the  cer%-ical  region,  where  the  cer- 
vi(ral  ciilarjrf.mcnt  ik  the  seat  of  election,  evidently  on  account  of  the 
abundance  of  pniy  nubstance.  Cases  of  htematomyelia  have  also  been 
rf|H)rl4Hl  ill  tlu'  luinlKir  enlargement,  and  the  only  case  reported  in  the 
dornal  region  (licndcT)  is  not  beyond  question. 

Symptoms. — T\w.  Hymptoms  are  produced  by  destruction  of  nervous 
clrincntH,  the  effect  on  neighboring  regions,  and  the  pressure  of  the 
extniviiHuted  hlrxKl.  The  first  symptoms  appear  at  the  moment  of 
injury,  but  may  he  absent  if  the  destruction  is  slight  or  affects  an 
unini)N)rUiit  ]M)rtion  of  the  cord.     Hemorrhage  takes  place  rapidly. 
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ami  as  a  rule  reaches  its  Haiit  witliin  the  succeeding  few  huurs,  even 
while  the  phy^sician  is  watcbiiij^  the  ea^*  (apoplectic,  Kocher).  Later 
the  Kxsil  reactifm  [inMlycciJ  hv  the  lienmrrhiure  nut  infrequently  com- 
plicates the  clinical  jticture  hy  aggravating  the  ijyniptonis.  The  s?igns 
of  dc:stri]etion  are  pcnwanent.  Th<j:^  oi'  pressure  are  teni|H>rar\'  in 
psirt  at  least.  The  latter  usjually  lii.-yippear  early,  and  within  a  few 
days  signti  of  distinct  improvenient  are  ob^r\aHl.  The  pre^^ure  of 
extravasatcfl  bkuxl,  of  course,  niay  pHxluee  imiKirahle  damage. 

The  symptoms  differ  in  no  way  from  dm-^.*  pr<Kluc«_xJ  by  either 
varieties  of  c<->mplctc  transverse  injurv*.  The  manner  of  ilevelopmcnt 
and  the  disappearance  of  symptoms,  and  the  nature  of  tlie  injury, 
%vill  enable  a  correct  diagnosis.  The  hcmyrrhage  may  itivohc  any 
pjrtion  of  the  transverse  seciion  and  pnxiuct*  ojrn'sjjinidingly  ditfiTing 
svmptottis.  The  scat  of  election  of  hieniatumyeliu  is  the  gray  suij- 
stance,  as  is  evident  from  the  syniptura-<^>mplex.  (_  hanges  in  the  tem- 
perature and  pain  senses  are  noteil  especially  (Minor),  as  is  atrophy 
of  the  paralyzed  muscles  whoso  nuclear  region  ha^i  become  invoked, 
themfore  usually  of  the  arms  (diplcgb  brachialis). 

Extension  of  the  hemorrhage  and  pressure,  even  when  the  gray 
substance  alone  is  involve*!,  may  prmluce  ojmplete  paraplegia  or  tem- 
porarily a  condition  resembling  a  ct>mplete  transverse  lesion,  while 
with  unilateral  hcmorrliage  the  ci edition  may  referable  complete  uni-, 
lateral  ilcstruction  of  the  c«>nl.  The  damage  to  the  conduct ing  fibres,* 
which  affects  chiefly  the  lt»ng  tracts  and  the  motor  ones  more  than  the 
sensory  regions,  will  ]>v  nittn^  pn)minent  in  the  early  stages  than  the 
results  of  nucletir  piralysis,  iKx-ause  only  individual  grtiUf*s  nf  muscles 
are  paralyze*!,  and  not  entire  extremities.  Pain  in  the  back  is  fre- 
quently felt  corresp<»nding  to  the  se:it  of  the  hemfirrhage,  which  is  due 
to  injur>'  of  the  i^t^^terior  nx»ts  or  {>osterior  horns.  Violent  symptoms 
of  irritation,  radiating  pains,  sensitiveness!  to  pressure,  and  rigidity  of 
the  aff*f<"ietl  si'ction  of  the  column,  would  favor  ha?matorrhachi.s,  which 
may,  of  ciiurse,  be  comltinwl  with  hiematomyelia* 

The  pr<^no8is  of  hiematomyelia  is  relatively  favorable,  l>ecause  the 
process  is  apt  to  resolve  rapidly.  When  the  let^ion  is  high  up,  [Kind- 
ysis  of  respiration  may  residt  fatally,  or  when  the  condition  lasts  for 
any  length  of  time  the  same  residt  may  W-  prucluceil  by  complicjitions, 
such  as  cystitis,  pyelitis,  or  de<'ubitus.  With  slight  injuries  complete 
recovery  i.s  possible,  although  as  a  rule  there  remain  signs  of  the  pri- 
mary or  sec*>ndar\'  destruction,  which  often  cjius^'s  symptoms  referable 
to  the  region  affected. 

The  symptoms  prf»duce*l  by  hemorrhage  into  the  gray  substance  are 
sometimes  the  same  as  tho?je  deseril)eil  in  text-lxioks  «>n  internal  me<li- 
cine,  and  attributed  to  syringt.^myelia.  It  is  not  improbable  tliat  this 
central  gliosis  and  cavity  formation  may  be  secondary  to  hjematomye- 
lia,  l)ecause  the  lesi<jns  produce*  1  by  injur}-  may  bec«jme  filletl  with 
glioinutous  tissue,  which  later  underg«>es  cystic  change,  Si'hmaus 
datmit  that  cavities*  develop  following  injury  to  the  cord,  due  to  cir- 
ctim^cribcd  softening,  and  on  account  of  degeneration  of  newly  formed 
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^li<»ni!itt*ns  tist^iie,     \Vapier-St(>l|XT  ^K-lieve  tliat  stretching  of  the  cord 
jmnluces  small  tissures  without  fxtravasatitm  i>t'  blood. 

\aiiwtTck  and  Bawlt  ba%'f  demdiistrated  that  there  may  be  stmw 
cM»iiiunTtiini  iH'twcM^ii  syniijruniyoliti  and  tniiima.  Bawli  re|K»rtii  that 
alMJiit  1 1  |M'r  cent.  <►!"  'i()7  cases  of  syringomyelia  liad  a  histor\*  of 
previuns  injury,  and  believers  that  ibis  number  is  too  small  l>euiuse  of 
<*arek'^snes.s  in  obtaining  a  history  of  tranma.  Lax,  Mfillor,  aod 
Wagner-Stolper  each  report  a  c^a^e.  Traumatic  syringomyelia  ocK-urs 
most  tVequeiitly  in  the  regions  of  the  eoixl  <^orras|>ondiiig  to  the  portion 
ui'  \hv  vertebral  (Nilnmn  most  olteti  the  seat  of  fracture — /.  r.,  in  tijr 
lower  dorsiil  and  lumbar  regions.  Hemorrhage  and  tit >n -trauma tic 
jsyriHgomyelia,  ou  the  otlier  hand,  are  mf>re  common  in  the  cervical 
region.  This  shows  suffiinently  that  hcmorrliage  alone  is  not  the  com- 
mimicating  link  between  trauma  and  syringctmyelia. 


fi' 


n 


Mmiii'i 


COMFEESSION  OF  TBH  SPINAL  CORD  IN  CARIES  OF  THE 

VERTEBRA. 

By  far  the  most  common  disease  of  tbe  vertebral  column  is  tulx-r- 
cnlusis,  which  hmds  in  many  eases  tc>  eont  symptoms.  It  has  already 
b<*en  mentioninl  how  the  cord  l>etHiine8  involved,  and  that  an  a  rule 
|M'ripachymeningitis  dev^elups,  whicli  at  first  givc,^  rise  to  a^lema  of 
the  iierve-elenients  on  ac<*<nmt  of  obstruction  to  the  How  of  U*mph. 
Later  ttie  generative  processes  develop.  Myelitic  processes  are  due  to 
reaetiini.  It  lias  been  mentionetl  that  recovery  may  follow  after  years 
of  jijindysis. 

Compression  due  to  abscesses,  masses  of  granulation-tissue,  or  di*;- 
placemcnt  of  the  vertebrae  is  comparatively  rare.  Occasionally  fol- 
lowing slight  trauma  the  latter  eonilition  may  suddenly  give  rise  t4» 
symptoms.  The  con<lition  of  the  cord  eorrejs|Mmds  to  that  of  trau- 
matic origin,  aiul  when  the  upper  cervical  region  is  involved  death 
may  take  (dace  im mediately. 

Progressive  tuberculous  myelitis  extending  from  the  t>rimaty  focus 
is  unconmion. 

There  is  usually  the  clinical  picture  of  partial  destruction  of  the 
cord,  ln'ginning  with  weakness  and  finally  leading  to  complete  paral- 
ysis. The  jumtlysis  may  be  .symmetrical,  or  may  be  more  pronounceil 
on  one  side  of  the  bidy,  and  in  rare  cas<\s  it  may  even  be  unilatenil. 
The  tmnsvei^se  section  of  the  cord  is  rarely  completely  intej*fered 
with,  so  that  it  is  not  common  to  have  a  clinical  picture  of  complete 
transverM*  lesifais.  The  bladder  and  rectum  are  involved  in  a  manner 
already  dcscribeiL  Root  symptoms  may  be  present,  such  as  more  t>r 
less  violent  neundgic  jiain,  althnugh  this  symptom  may  he  slig-ht  and 
disapjK'ar  entirely  wlien  theaihimn  is  placed  at  rest.  These  symptomiii 
have  a  tendency  to  disappear  rapidly,  pnibiibly  liecanse  tbe  pn>ee5<d 
extends  i|uickly  and  the  funetir>ii  of  the  roots  l>ecouies  obliterate!. 
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COMPRESSION  OF  THE  CORD  BY  TUMOES. 

The  legions  t>f  tiw  rord  prt>dueed  by  tumors  are  of  inptxrial  Laterest 
to  the  surgeon,  bt^-ause  a  number  of  the  eonditinos  may  be  relieved 
by  ojierative  interfere  nee.  The  tenti  tuni<ir  is  use.*d  in  the  witlest 
sense  of  the  word,  and  not  in  the  strictly  patholog-ical  sen^.  Be- 
sides the  true  tumors,  inJlammatory  processes  that  prr>duee  swelling, 
sut'li  as  abscesses  and  juinisites,  belong  to  this  group,  L,  Bruns 
itividps  these  tumors  Intn  such  that  develop  [ininanly  fn  the  menibranes 
of  the  eord  and  involve  tlie  cord  itself  secondarily,  and  luto  the  intra- 
mwlnllary  tumors.  The  former  group  is  again  subdivided  into  verte- 
bnd  and  intmvertebrah 

1.  Tlu'  viTtebral  tumors  to  which  belong  practically  the  majority 
of  the  swellings  in  the  vicinity  of  the  vertebral  ct>lumn  thai  involve 
the  cord  secondarily  will  be  e<nisidei*eil  later  in  connection  witii  diseases 
of  the  vertebni.  The  effect  of  these  conditions  on  the  cord  is  similar 
to  that  of  caries  of  the  spine.  Eventually  (edema  and  deformity  of 
the  column  develop  with  set*ondary  signs  of  coni|>ressioii  of  the  corcL 
The  latter  may  upjxnir  sadden ly  in  connec^tion  with  trauma.  Even  in 
very  malignant  tumors  it  is  rare  to  have  the  dura  involved  and  the 
C01H.1  itseif  intiltniteil  by  the  growth.  Malignant  tumors,  not  only  the 
]>ri[nary  bnt  also  the  metastatic,  usually  originate  in  the  vertebra?,  and 
therefore  are  more  likely  first  to  involve  tlie  root**  by  pressing  u[»on 
these  in  the  canal  itself  or  in  the  intervertebral  canaL  Sometifties  they 
are  directly  infiltratc<l.  The  anterior  and  posterior  rmtts  are  aflf'wteti 
with  alnnit  equal  frequency,  and  the  symptoms  appear  in  both  halves 
of  the  bo4ly  more  or  less  symmetricMilly*  Symptoms  due  to  involve- 
ment of  the  roots  are  therefore  quite  common  with  tumors,  and  may 
dominate  the  clinical  pictui*^.  The  iirst  sign  is  usually  evidence  of  irrita- 
tion afteeting  the  sensory  region.  Neuralgia,  hyperesthesia,  and  par- 
iesthesia  are  observeil,  and  sometimes  evidence  of  mot^jr  irritation, 
t«pasms,  or  contractions,  and  trophic  disturbances,  such  as  a  glossy  skin 
and  herpes  zoster. 

Paralysis  as  a  symptom  of  involvement  of  the  roots  is  relatively 
uncommon^  antl  is  more  apt  to  involve  the  motor  than  the  sensory 
region.  Sensory  paralysis  is  apt  to  present  the  characteristics  of 
antestliesia  dohirosii. 

The  cord  symptoms,  which  may  follow  the  root  symptoms,  after  a 
considerable  time  take  on  the  character  of  a  paraplegia  dolorosa  on 
account  of  the  pt^rsistcnce  of  symptoms  due  to  involvement  ui'  the 
roots  (Cnivetlhier)j^  and  they  differ  in  no  way  from  those  produwd  by 
pressure-paralysis. 

Complete  lesions  are  unoommtm,  even  complete  unilateral  lesions. 
The  disturbance  is  usually  approximatelv  symmetrical,  and  prevents 
the  tievelopment  of  this  ajudition.  It  will  be  seen  that  thesymptxjms 
referable  to  the  roots  and  cord  in  caries  of  the  spine  resemble  ciosc*[y 
those  due  to  vertebral  tumors.  It  is  not  always  possible  to  distin- 
guish these  conditions  from  the   nervous  symptoms  alone.      Violent 
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atnl  prolongiMl  nM>t  Hymptfrnis  favor  tumnr,  wheroas  (lisiijtpeurjinee 
of  tlie  symptoms  fav^ors  caries.  Thv  ditfereutisil  diugnonis  will  be 
basi^i  npiiii  the  historj-  and  upon  the  sv]n|»tonib  R-terablc  to  the  spine 
it^^df. 

2.  Intravertebral     timiors    may  be    intruiiic<liillary    or   intnuhiml 
ami  extnuiural.     Tliose   sitiiat^tl   between    the  cliim  and  pia  are  of 
es[>ecial  iuteivst  to  the  sturgeon,  beeuuse  thediagtin.'^is  is  morefre*iiientlv 
|TO»sible  ill   the.^  eases,  ami  oiKTative  in- 
terferenee   is  more  liable  to  be  successful. 
Extradural  tumors  are  not  always  unfavor- 
able ;  whereas  the  intranuxlulkry ,  being  the 
most  difficult  to  tlisoover,  are  beyond  sur- 
gical intei-ferenee. 

The  varieties  M^  intnunedulhiry  tumors 
to  be  mentiont^  are  glioma,  sarcoma,  tulx*r- 
cnltni!*,  gumma,  cysts.  Sarcoma  ami  gumma 
umially  develop  in  the  pia  and  involve  the 
cord,  whereas  the  others  develop  in  the  <xtrd 
itself.  The  primary  extradnnil  tunojrs  are 
lipoma,  sarcoma,  enchondroma^  tuberculous 
abscesses,  masses  of  gnmulation-tissue,  and 
eehinococeus  cysts.  Carcinoma,  sarcoma, 
and  teratoma  may  cause  metastases  in  this 
region.  All  these  tumors  usually  spread 
along  the  surface  in  the  extradural  tissue 
without  compressing  the  cord  very  much 
at  first.  The  dura  is  rarely  perforated,  and 
tumors  may  jxsrsist  for  a  long  time  without 
prwlucing  symptoms  other  than  thtme  refer- 
able to  the  nerve-riKjt.^. 

The  intradural  tumors  may  develop  in 
the  firm  and  delicate  meninges  that  in  ap- 
proximation from  the  amchnoid  tissue  frtvm 
the  ligtimentum  denticulatum,  and  tinally 
from  indi\  idual  nerve-roots  or  from  their 
surrounding  membranes.  Fibroma,  lijxvma 
(the  latter  in  connection  witti  spina  bifida), 
angioma,  psammoma,  neuroma,  and  neurofibroma  arc  also  observed. 
The  latter  are  often  multiple  and  develop  in  the  rcxjts.  Varieties  of 
sartH>ma»  such  as  fihr«>san:!oma,  myxosan.*oma,  or  [tnre  sarcoma,  hav^e 
been  re|>f>rted.  Sometimes  a  general  sarcomatosis  of  the  delicate  mem- 
branes develops,  whicli  may  even  inv<tlve  the  pia  of  the  brain.  Other 
kinds  of  tumors,  except  the  neuroma  and  neurotibroma,  are  usually 
single.  EehinocfK"cus  cysts  are  com|mratively  nire,  although  cysticercus 
is  more  conunon  and  sometimes  nudtipte.  There  may  Iw  cirenmseribiKl 
or  nudtiple  nmles  r>f  tuberculosis  or  syphilis,  especially  of  the  latter, 
jiny  of  whicli  may  give  rise  to  diffuse  meningitis^ 

The  diagnosis  of  intravertebral  tumors  is  frequently  possible  because 
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tbt'  gruwth  is  :i|>t  to  devi'luji  in  a  typical   manner  and  cause  more  or 
less  I'huracturifjtic  syiej)>toin.H. 

a.  The  intmdunil  pnxiesi^es,  correspiinding  to  tlieir  primary  seat, 
usually  involve  first  of  all  the  riM>t8  |>as,sing  through  the  dural  ^paoa. 
8ym]itnms  dii*-  tn  pre^ssure  n\Hm  the  iM)rd  deveh>[*  comparatively  latc^' 
e.-*jKHiiilly  a^*  iIk*  gmwth  enlarges  slowly  and  i.s  froqueutly  benigri* 
Symptoms  referablt*  to  the  c-wluiim,  such  as  sensitiveness  to  pressure, 
may  he  absent  or  apj)ear  late  in  the  disease.  The  conciition  may  be 
rwognized  in  a  certain  number  of  ciises  on  account  of  the  pc)i>itioD  nf 
the  tumor.  As  a  rule  they  are  sJtuatetl  to  one  side  or  towiircl  the  hack, 
but  rarely  in  the  median  line  in  front  or  behind,  and  frequently  pnxlu<^-e 
cord  symptoms  resembluig  unilateral  k^sions.  After  ttiey  have  existed 
for  a  conKideral>le  lime  paraplegia  may  develop.  Corresixinding  to  the 
shape  of  the  space  in  whieh  the  intradural  tumors  develop,  a  nia^!^  which 
is  primarily  spherical  gratlually  iRH'omes  eylindrieal,  which  explains  how 
the  rtx>t  symptoms  may  indicate  involvement  of  several  s^mentg  with- 
out marked  pressure-symptoms  upon  the  eoixl  itself. 

Symptoms  due  exi-liisively  to  involvement  of  the  roots  raay  persist 
for  two  years  or  longer.  Hyj^eriesthesia  aiid  neuralgic  fiains  are  vi«>lent, 
Ccfughiug  and  snet^zing  inerease  the  agony.  The  attacks  are  of  long 
duration.  After  destruction  of  the  n>ot,  pnKluced  by  eompre«5sion  or 
infiltration,  the  symptoms  may  {liminish,  but  increase  again  when  fresh 
roots  becf-une  involved  by  the  process.  Symptoms  of  motor  irritation 
are  more  uncommon,  partly  bf*ause  the  tumor  is  usually  sitiiate<i  in 
the  posterior  region  of  the  coitl.  If  symptoms  of  paralysis  develop, 
they  appear  first  in  the  motor  region. 

The  cord  after  a  considerable  length  of  time  Vieeomes  compressed. 
The  pressure  nuiy  persist  for  soiTie  time  before  softening  and  irrepara- 
ble damage  Ixrome  evident.  The  pia  forms  as  a  rule  an  iusumiomjt- 
able  barrier  to  direct  involvement  of  the  cord,  which  in  the  e4ise  of 
tumors  takes  place  only  when  the  pia  itself  is  the  primary'  seat  of  dis- 
ease. Death  in  these  cases  is  usually  due  to  pressure  upon  the  ajr%i ; 
either  impt>rtant  centres  are  damaged  or  secondary  conditions,  such  as 
decubitus  and  cystitis,  develoji.  Corres]ronditig  to  the  slow  develop- 
ment of  tlie  tumor,  the  symptoms  referable  to  the  cord  appear  grad- 
ually. Motor  paralysis  of  the  legs  appears  and  gradually  extends 
upwanl,  wherais  the  area  of  sensory  }>jiralysis  Ls  not  so  evident  and 
usually  makes  its  appearance  with  symptoms  of  complete  transverse 
destruction,  Frf)m  the  moment  the  c<ml  becnymes  involved  the  evidence 
of  progressing  disesise  bc^comes  more  marked  than  during  the  period 
when  symptoms  referable  to  the  roots  alone  were  in  evidence.  One 
must  Ix'  careful  not  to  overlottk  the  v'arirms  stages  of  the  disease,  csjm?- 
dally  the  periml  when  the  lesion  is  unilaten^l.  Ocaisionally  pressure 
upim  the  cord  may  increase  nipidly  on  accrtnnt  of  hemorrhage  into  tlie 
cor!  or  because  of  (Pflema,  conditions  which  may  arise  in  the  tunnor 
itself,  an<l  w^hich  may  be  followed  by  signs  of  complete  transverse 
destruction  or  immediate  complete  paraplegia.  The  sensory  root,  whose 
segment  ha.'s  been  destmyed,  no  longer  gives  evidence  of  sensory  irri- 
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tation,  although  fresh  areas  bec«»me  invnlved  by  extension  of  the  tumor 
iipwiinl.  The  region  of  cmupleto  uiotttr  and  senwvry  [laralysis  is 
market i  otf  abiive  by  a  region  of  ^ens<^>ry  irritaiiiin  which  may  be  uni- 
lateral.     The  same  applies  to  the  motur  riNjts  in  a  nnxlitietl  way* 

Symptoms  dne  to  involvement  of  the  vertebral  eolunm,  such  as 
rij^idity,  kxsilized  pain,  and  sensitiveness  to  pn^'is^ure  over  the  individual 
spines,  may  be  abst*nt»  but  when  present  uiay  lie  of  value  in  indicating 
tile  level  of  the  disturbance. 

b.  The  differences  in  course  between  intnulural  and  extradural 
tumors  are  eai^ily  undeiNtooti,  Extradural  tumors  ou  aceouui  of  dieir 
tendency  to  extend  longitudinally  involve  many  roots  before  protlueing 
svmptoms  due  to  pressure  ujion  the  eoixl  itself,  more  so  than  is  (he  case 
with  intradural  tumors.  The  preliminary  neuralgic  |>ain  may  U*  of 
protracted  duration.  Sehultze  has  recently  describeil  a  ca.se  i>f'  extra- 
dnnd  filiroma  in  which  symptoms  of  pressure  up<»ti  the  einnJ  were  absent 
for  eight  years*  In  extradural  tumors,  on  the  other  hand,  the  Ix^ne  is 
more  apt  to  l>e  involvetl  early  and  over  a  large  areji.  In  spite  of  the 
late  apjieaRinee  of  symptoms  due  to  pressure  U(kiu  the  cor^l,  the  aver- 
og»*  dumtinu  of  the  disease  is  shorter  with  extradural  tumors  than  with 
intradural,  prolwdjly  because  the  former  are  more  likely  to  l>e  malignant 
pri  MX'sses. 

v.  IntramcMlullary  tumors  are  the  least  ty|>ical  and  tiften  win  not  be 
rec<»gniztM.l,  The  symptoms  are  referable^  of  t^iurse,  to  the  region  of 
the  cord  involved.  Not  infrequently  there  will  be  disoonneeteil  regions 
of  sensory  paralysis.  The  stiige  of  rfK»t  symptoms  may  never  make 
its  ap{>earanw.     These  tumr>rs  cause  «irly  alarming  c*>rd  symptoms. 

The  diagnosis  of  intra  vertebral,  and  es|>eeially  of  intradural  tumors 
may  frequently  l>e  made  with  rea^inable  i*ertainty  if  the  condition  lias 
l»et4i  present  for  a  considerable  time  and  pnxluced  |)ersistent  sigm*  of 
irritation  and  later  evideiu-e  of  piiralysis  dne  to  involvement  of  tlie 
rmits,  ami  finally  comprt*ssiou  of  the  conl.  The  diagnosis  will  Ix'  esj^e- 
cially  accurate  when  there  is  evideui^e  tliat  the  n*t*t  symptom?  have  fier- 
siste<I  for  a  length  of  time  <>n  one  side,  and  when  the  conl  symptoms 
were  tempinirily  >imilar  to  those  pnMlnced  l»y  unilateral  lesions.  The 
pre><Mice  ot*  symptoms  referable  to  the  vertebral  column  itself  will  con- 
firm the  tliagnosis  if  they  are  at  a  level  where  it  would  l»e  sup|Kised 
that  the  c<jrd  and  root  disturbances  should  be  found.  Tlie  prrtbability 
of  a  tumor  is  increased  when  there  are  neoplasms  in  other  rt^ions  of 
thi*  Ixxly  which  make  it  possible  that  a  growth  of  a  similar  chanicter 
is  in  the  vertel>nil  oJumn. 

Periplienil  neundgia  is  of  differential  imimrtanee  during  the  stage 
of  rrx>t  symptoms.  The  very  violent  character  and  [>ersistenee  of  this 
s\'raptom,  the  abst^nce  of  typical  areas  sensitive  to  prt^sure^  the  in- 
crease of  pain  with  motion,  sneezing,  an<l  c«>ughing,  and  the  Ridiating 
character,  will  all  be  in  favor  of  an  intnivcrtebral  gn)Wth.  The  same 
applies  to  the  appearance  of  paruly:}is  or  symptoms  referable  to  the 
cord. 

The  nervous  disturbances  produced  by  tubercaloti^is  of  the  coluDa-"*^ 
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svmptoms  due  to  imtatioD  of  the  rtx»t*,  but  last  for  a  ocm* 
time  only  in  exoeptiMnal  cases,  becau;^  llie  inllamaiatorT 
pnjgretv-4  much  more  rapidly   than  the  majority  of  tiimor4^| 


iij  im-  rogion,  and  rapidly  pass  beyond  the  stagie  of  root  irritation. 
A  clinical  picture  resembling  unilateral  Itisions  is  al.so  uncommon.  If 
there  are  symptoms  bearing  directly  upim  the  vertebral  c<»lumn  itself^ 
or  if  abeces«s€«  are  present,  there  will  be  no  doubt  alx>ut  the  diag-nosis. 
The  improvement  that  sometimes  takes  place  d<ies  not  corn^p<^iDd  to 
the  clinical  histor>"  of  tumors  in  the  strict  sense  of  the  word. 

Paehymeoingitis  hyjx»rtn)phica  is  a  condition  which  ti'^iially  develops 
in  the  lower  cervical  region  and  is  probably  of  syphilitic  origin.  This 
condition  may  for  <^me  time  produce  symptoms  referable  to  the  root^ 
alone.  The  proecK*  is  usually  circumscribed  and  the  j^ymptoms  resem 
ble  those  of  a  tumor  only  when  the  rt^ion  involved  is  very  extensive^ 
but  this  exten^eive  involvement  does:  not  point  to  tumor  on  account  of 
the  absence  of  prci^sure-syniptoms  upon  the  r^jrd.  Rigidity'  of  the  por- 
tion of  the  j^piiie  affected  is  often  the  only  symptom  present,  a  sign  thaC> 
may  be  abs<:!nt  with  tumors. 

The  fact  ttiat  the  diagno.^^is  of  a  tumor  \s  made  largely  on  acc«>unt 
of  the  .»^low  development  of  symptoms*  is  the  reason  why  intradural 
benign  tumors  are  those  iJK>re  likely  to  be  detected.  Slowly  develop«fl 
log  extradural  new  growths  may  produce  a  siiflicieDtly  characteristic 
picture,  while  with  intrami^liillarv  |>r« ►cesses  the  diagnosis  is  jxtssible 
only  ill  exceptional  cases.  Wh«^n  coiisidoring  the  treatment  it  will  l»e 
teen  tliat  surgical  interference  i^j  most  suc^'c.ssful  in  eases  in  whirh  an 
absolute  diagnosis  is  |wjssible. 

I'p  to  tlie  present  the  diagnosis  of  a  tumor  has  been  considered 
without  regartl  to  the  variety.  As  a  rule  it  is  impos^-iible  to  differ- 
entiate the  growth.  The  nervous  symptoms  are  of  no  value  in  this 
direction.  Rapid  advance  of  syinpt4>nis  is  characteristic  of  malignant 
tumor,  hut  is  also  observed  with  inflammatory  swellings  or  syphilitic 
and  tulwTculoiis  ef»nditinns.  Evidence  of  the  lutter  diseases  in  other 
regions  of  the  body  is  of  more  or  less  siguiticance,  and  the  present.^  of 
prjiuarv*  tumors  or  metastases  in  other  hx-ations  is  also  of  value.  If 
it  is  jMissihle  to  <leterniine  accurately  whether  the  growth  is  extradural 
intradural,  or  intmniwfuliary,  one  will  cnnsider  the  tumors  which  are 
most  cfrnvniciu  in  tlie  n*gion  affirtixl.  If  spina  l»ifida  is  present,  the 
jMJssibiiity  ijf  a  lipoma  shoultl  not  lie  forgotten.  AVithout  interference 
the  prognosis  in  true  tumors  is  hopeless*.  The  inflanmiatorv'  prt>cei^ses 
may  sometimes  Iw  impntved  witliout  operative  treatment.  This  sub- 
ject will  l»e  tvinsiflereil  later. 
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TREATMENT  OF  INJURIES  AND  DISEASES  OF  THE  SPINAL  0ORI>. 

It  is  evident  that  in  the  vast  inaji»rity  *^\^  atses  it  will  not  be  jmis- 
gihle  to  obtain  couiph'te  nn^over)'  after  injuri*'s  of  the  s|»inal  coixl,  for 
the  destroyeil  nerve-elements  of  the  cord  are  restored  only  to  a  very; 
flight  degree  if  at  all.     The  conditions  are  ditferent  after  compre&sioD* 


I 


TRtLiTMEST  OF  INJURIES  AXD  DISEASES  OF  SPIXAL  CORD,  $39 

Thi*  puraJyriiri  producwl  bv  prcfssure  may  disappear  after  the  pressure 
hiis  been  removed.  In  these  cases  surgical  interfereDce  is  veiy 
sati."<faoton\ 

ThoAe  caises  io  which  the  condition  of  the  cord  itself  tannoi  be  im- 
provtH^l  may  frequcutly  lie  relieve<i  symptomatica) ly.  It  is  often  pf»?i- 
gible  to  alleviate  the  dir*conifort  and  prevent  darigcmus  i^econdary 
complications  of  paralysis  and  prolong  life  where  the  jmralysis  is  only 
temporary. 

Pain  should  t>e  c«imbated  with  narci>tics,  especially  with  morphine, 
Neuralgic  pains  demand  the  u^*  of  antip^Tetics,  such  as  phenaeetin, 
etc.  I^doriiics,  such  as  bromides,  chloral  hydrate,  sulphonal,  and 
trional,  are  n(«essar\'  at  night.  Morphine  should  always  be  given  in 
cases  that  are  liable  to  terminate  fatally  within  a  short  time.  The  alle- 
vkition  of  pain  and  preservation  of  strength  must  be  aided  by  tonics^ 
iron,  etc 

The  iDowels  should  receive  special  attention.  Iti  many  cases  of 
paralysis  of  the  sphincter  retention  develops  on  ULX-ount  of  the  para- 
lyzed abdominal  muscles.  In  a  certain  sense  retention  Ls  nt'  value, 
because  frequent  s:itunition  and  wetting  with  urine  aud  fecal  matter 
macerate  the  stin  and  favor  decubitus.  Sometimes  opium  will  be 
indic:ited.  On  the  other  hand,  there  is  <langer  from  hard  fecal  accumu- 
lations producing  suppuration  of  the  intestinal  mucous  membrane.  In 
many  cases  it  may  be  so  arranged  that  no  mi>veraent  takes  place  for 
several  days  (four  or  five),  and  on  the  next  evacuation  the  bowels  shouKl 
be  thonjughly  cleansetl.  Laxatives  and  enemata  are  fre<juently  insuf- 
ficient, especially  if  the  latter  do  not  come  away,  so  that  it  may  \ye 
neci'ssar}*  to  free  the  recuni  mechauiadly. 

In  the  majority  of  castas  there  is  retention  of  urtne  which  is  some- 
times overcome  by  intermittent  dis<^harge  from  the  bladder.  Stretching 
of  the  sphincter  is  due  to  oveniistention  of  the  bladder.  Rupture  of  the 
bladder  does  not  take  place,  but  the  mucous  membrane  suffers,  espe- 
cially the  epithelium,  and  the  development  of  cystitis  is  favored.  One 
should  never  (lermit  the  retention  to  become  extreme,  and  care  should 
be  taken  to  empty  the  bladder  at  a  time  best  suited  to  the  individual 
ease.  Esjx^cial  attention  should  be  paid  to  this*  part  of  the  treatment, 
becjuise  with  {latients  whose  innervation  is  defective  there  is  no  sensa- 
tion indicating  distention  of  the  bladder,  which  can  only  be  dete<^ted 
by  |¥il{)ation  and  j>ercussiou.  In  all  cases  of  true  paralysis  one  is 
obliged  to  resort  ti»  the  catheter.  It  will  be  neofeisar>'  to  follow 
KcH'her  s  julviee  and  provide  for  permanent  drainage  only  when  there 
are  difficulties  in  intrr>ducing  the  catheter  to  which  one  does  not  wish  to 
expf>se  the  patient  tr»o  frecjuently.  Permanent  drainage  may  \ye  neces- 
sary with  patients  who  are  not  unrler  constant  ol>servation.  Wagner- 
Sttilper's  objection  that  constant  drainage  catheters  favr)r  ulcers  of  the 
urethra  and  the  formation  of  calculi  is  not  without  foundation. 

Pressing  the  urine  out  of  the  bkdder  which  Kocher  recommends 
in  eases  in  which  the  lesion  is  not  in  the  cervical  or  upper  dorsal  region 
of  the  cord,  is  not  without  danger,  and  maj  not  l>e  possible  in   the 


I 
I 


INJCBIBS  AND  DISEASES  OF  THE  SPISAL  CORD. 


early  stages  of  the  disestse.     Tbe  dangers  of  cystitis  are  gnsit. 
damage  daoe  to  tbe  bladder-wall  in  vasomotor  paralysis  by  tbe  u^e 
a  catheter,  oombined  with  retention  of  urine,  and  aato>infcction 
decubitus  ulcers  may  produce  ascending  urethral  inflammation  leadii 
to  eystitU,  wliich  if  once  present  i^?  diiiicult  to  combat  on  account  of 
the  persii^tence  of  the  obnoxious  cau;«es.     The  inflammation   may  pr9;S 
gress  frequently  from  a  simple  catarrhal  inflammation  to  the  most  sevet^B 
ulcerative  and  membranrms  processes  and  lead  to  infection  of  the  pelvis 
*if  the  kidney  and  of  the  kidney  itself. 

The  treatment  of  cystitis  will  be  considered  elsewhere.  The  utmost 
should  be  done  in  the  way  of  prophylaxis. 

Decubitus  is  another  complication  which  it  is  difficult  to  avoid  in 
long-contiDued  cases  of  paralysL?.  The  be^st  way  of  preventing  an 
ulcer  is  sui^pension  in  a  bath,  which  is  oftentimes  impossible,  however, 
on  account  of  complications  in  the  column,  such  as  fracture,  and  is 
unsuooessfal  even  in  other  cases.  Prophylaxis  should  be  strict,  so  as 
to  preserve  the  resistance  of  the  skin  or  Increase  it  if  possible,  and 
pressure  over  prominent  r^ons  of  the  body  should  he  prevented. 

Cleanliness  is  of  paramount  impt^»rtauce.  The  patient  should  be 
frefiuenily  washed  with  cool  water  and  jjoap.  Dilute  solutions  of  vinegar 
or  lemon  juice  have  also  been  recommended.  The  skin  should  be  care- 
fully dried  after  the  use  of  alcohol  or  spirit  of  camphor^  and  powdei 
If  it  is  impossible  to  keep  the  patient  dry,  the  skin  >:houlil  be  protect* 
with  mild  salve*,  such  as  boric  acid  ointment.  L«x^l  pressure  is 
avoided  by  the  use  of  water  cushions.  The  cushions  should  be  filK 
sufficiently  to  mise  the  patient  so  that  he  barely  touches  the  sheet.  The 
care  of  the  bed  is  of  extreme  importance,  beeiuse  folds  favor  the  devel-jji| 
opment  of  l>e<Lsores.  Small  rings  shoulil  be  placed  l»eneath  the  ht^l^^ 
or  under  any  region  that  becomes  reddened.  The  pressure  of  the  L»ed- 
clothes  should  Ix*  borne  by  cradles.  If  possible,  the  position  of  the 
patient  in  bed  should  be  changed  from  time  to  time.  Local  applications 
may  often  aliort  threaU^niog  btKL<ores,  If  uk-crs  develop  in  spite  of, 
all  prt^fautions,  they  should  be  treatetl  arctvrding  to  their  clmract 
Suppurating  gangR'iious  tabs  will  fretjuently  disap{>ear  after  tbe  use 
aluminum  acetate  poiiitlf^es.  Pus  should  be  freely  drained  by  incision.' 
Gswigrenous  |M>rtions  sliouhl  be  removeil,  but  trare  sliould  be  taken  not 
to  cut  into  healthy  tissue  more  than  is  absolutely  necesisary.  In  many 
cases  antiseptic  dressings  will,  if  drit',  produce  better  results.  Granu- 
lating suriaees  may  be  covered  with  boric  acid  ointment  or  silv 
nitrate,  balsam  of  Peni»  and  zinc  ointment  mixed  in  the  proporti 
of  1  to  2:100. 

The  permanent  bath  is  the  best  methml  of  treating  existing  ulc«:'rs. 
When  patients  do  not  object,  they  should  be  placed  in  a  bath  and  if, 
possible  taken  out  only  for  a  few  hours  at  a  time. 

In  cases  in  which  there  is  hope  of  inipr»»vement  or  a  reoovei^*  o 
should   pay  early  careful  attention  to  tbe  paralyxetl  limbs  and  endeav^ 
by   passive   m*jtion    U*  avoid   stif!enin§j  of   the   joints.      Contractu 
should  be  avoided  by  careful  attention  to  the  position  of  the  extrem 
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ties.  It  is  doiibttul  whether  the  galvaniL'  eiirreot  is  of  value.  There 
iftj  no  doubt  tliat  rareless  Us^e  of  the  ajnstaut  cnrreut  nuiy  ea^^ilv  pnixJuce 
g:ingrene,  l^et-ause  the  paiu  is  not  felt  owing  to  the  ifonsorv  paralysis. 
An  iiiternii»ted  eurreot  may  be  of  more  value  in  preventing  jiaralyzed 
muscles  from  betximing  atrophic-  be^-ause  of  disuse.  In  the  after-treat- 
luent  efforts  should  be  made  to  ha>t€o  the  disappearance  of  the  pamlysid 
with  electricity  and  massage.  Thi>  latter  procedure  is  not  well  l)orae 
with  extensive  jiaralysis,  and  may  damage  the  muscles  and  favor  fur- 
uuculosis  of  the  skin  tlmt  is  massagL'd. 

It  is  justifiable  to  speak  of  treatment  of  paralysis  of  the  spinal 
eord  projier  only  when  the  therapeutic  measores  are  able  to  remove  the 
pressure.  In  a  nuraljer  of  cases,  this  disap|>ears  spontaneously.  In 
hiematomyelia  the  hemorrhage  ljecM.>mcs  absorbed  and  witli  partiid 
injuries  the  swelling  of  the  axis-cylinders  in  tlie  ?^urn*umling  region 
disappears.  In  both  cases  there  remains  the  disturbance  v\hich  is 
pnnluce*!  by  the  direct  destruction  of  tissue.  In  these  csxses  rest  is 
indicated,  as  is  also  treatment  of  the  vertebral  column,  which  is  usually 
dainageil.  Not  infre<:|uently  steps  must  be  taken  to  remove  the  press- 
ure on  the  cord.  In  fractures  of  the  vertebne  and  dishx'iitions  redno- 
titm  of  deformity  and  extension  in  the  corrected  position  may  be  of 
value.  In  tulx-rculosis  the  pamlysis  soinetime±}  disappears  with  rest 
in  bed  and  extension,  and  in  syphilitic  processes  appropriate  treatment 
often  gives  the  detfirtMl  result.  Tliese  thenipeutic  nirasures  do  not 
always  give  relief  and  opc^rative  interference  l>ecomes  necessary  just  as 
in  the  treatment  of  tumors  and  |uira>ite^,  etc. 

laminectomy  was  tirst  done  by  Mace  wen  in  1886  for  fracture  and 
later  for  caries.  Horsiey  and  Gowers  in  1887  were  first  to  remove 
>uccessfully  a  tumor  of  tbe  spinal  cord.  The  operation  is  simple. 
The  vertebral  canal  is  opeue<l  by  removing  one  or  more  vertebral 
arches.  An  incision  is  made  longitudinally  over  the  spinous  proc- 
esseri  of  the  vertebra  to  be  attacked.  The  periosteum  is  then  lifted 
off  on  both  sides  and  pushed  back.  Tbe  same  is  done  to  the  peri- 
osteum of  the  arches  at  the  base  of  the  spinous  processes.  The 
amount  of  hemorrhage  is  often  considerable  on  account  of  the  lai^ 
number  of  muscular  branches  dividetl.  The  larger  vessels  should 
be  tied,  but  the  smaller  ones  usually  stop  bleeding  on  account  of 
the  pressure  from  retract<>rs.  The  exposure  of  the  vertebra  to  tie 
resected  should  be  as  perfect  as  pt^ssible.  The  next  step  is  diflicult, 
because  in  opeoiitg  the  canal  the  cord  may  be  injured  on  account  of 
the  diminution  of  the  lumen.  A  chisel  cannot  be  used^  because  of  the 
possibility  of  driving  the  fragments  int^>  the  cord.  It  Ls  best  to  bite 
off  the  outer  portion  of  the  lamelhe  and  divide  the  remaining  inner 
portion  with  bone-cutters.  The  tendency  Is  to  divide  the  arch  at  the 
side  of  the  spinous  process  and  remove  the  central  piece  at  one  time. 
It  is  much  quicker,  however,  to  remove  the  spinous  process  with  Bill- 
roth's  cutters  (Fig.  2^i)  and  open  in  the  median  line  or  near  by. 
This  may  l>e  done  with  a  namtw  pair  of  curved  cutting  forceps  as 
shown  in  Fig.  234.  If  a  gap  has  been  made,  resection  of  the  lateral 
Vol.  11.-41 
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]ii>rti«ut  i.s  iinl  *Iitti('ult,  liecnusi*  one  U  able  to  stf  the  cortl  and  pnitect 
it  :i|^uuf*t  injury.  SLUiR'tiiiii's  it  iiiuy  ht'  uecessiirv  to  enlarg^c  tJie  f?kin- 
incision  ami  renuivt*  otlicT  VLM'trl)i-al  iirche.s.  UrbanV  methcHl  of  tem- 
jjor.irily  rrstH'tin^  the  ardies  ol"  tlu^  veitohne  bas  bt-eu  extensivclj 
luadt'  UpH'  of*  bi'i^aust'  tbr  nuiliml  is  in»t  t-fjnijilieatc'd,  and  iH^caUiso  8iil 
fieiit  nmni  ciin  ntU'ti  lie  i^btiiimtl  by  nvnuiviiii!;  tlii'  arches  theiiif*elvcs. 
( Ismeh )  Urlnin  ree»»nunutiilts  tliv  use*  of  a  U-'^hnped  incision  \*'ith  the  ba«e 
liowuward  in  tlie  eervical  and  n])|M^r  dorsid  n'j^i4)iis  and  upward  in  the 
hindiar  i^^t^inn.  Tbi'  tiiei>ioti  is  earriiHj  down  nnto  the  transverse  prr* 
esses  and  thi'  vorkbral  ar<h  divided  close  to  the  IxKly  ot"  the  vertvbi 
and  tnrned  baek  witfi  the  skin  and  nmscle  Hap..  After  once  opening 
tbf  viTtehnd  eatud  Trhan  makes  use  of  a  eliain  saw.     The  number  of 
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Bone  foni'i*  for  laminectomy. 


ineisions  increases  the  amount  of  iiemorrhajre  an*]  complicates  the 
ojiemliou.  Oj>eniii^  the  vtrtehral  canal  with  a  chisei  may  l)c  avoidetl, 
as  recoramcnde<]  Ijy  L.  Bruns,  by  saerificiiijf  the  first  areh  resected. 
The  subsequent  arches  to  be  (Hvith'*!  are  attacked  witli  the  chain  saw 
or  with  a  narrow  bone-saw.  The  autluir  tloes  not  consider  it  advisiible 
to  use  a  chain  saw  at  first,  because  then?  is  no  fr'iide  that  prevent** 
injmy  to  the  CMird.  It  is  not  alway.s  easy  t'>  ])ass  this  instrument 
under  an  arch,  and  when  the  lumen  is  dimiuisheil  damage  may  be 
unavoidable*  UrbanV  sui^rtrestion  deserves  consideration,  because  the 
aljsence  tff  a  larger  iiundxT  of  vertebral  arelies  may  be  followed  by 
fH'Vere  disturbances.  Patients  have  not  htrn  able  to  sit  upright  or  to 
hold  their  heatls  up.  Con<litions  of  this  sort  an^  avoided  l>y  osteo- 
phivStie  resection   or  preservation  of  the  jierio-steum.     (Oilier,  Smits.) 
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Hadni  rtsjKnitriieiHls  iinitinj^  the  neighboring  sjiinous  pmw^srs  vvitli 
whv  sutiiix's,  anil  Cbipault  tises  wire  Iodjxs  that  bielutk'  the  aivlies  and 
transverse  processes  for  the  [JiirjMw*.'  of  ovcreoniiii|T  this  after-ftfect. 
The  flirt lier  steps  of  the  ofK^mtiou  depend  ujmiu  the  ooiiditions  found. 
An  eifort  shouhl  l>e  iiuiile  to  remove  extmdnnd  iirocesses,  tumors, 
<K'hin(>i'(>ecus  eysts,  ete.,  if  iK>ssil>!e,  even  if  the  <HM'ninjL:  has  to  Ije 
e<msiiierahly  intTeased.  If  there  is  disease  of  the  vertehml  arch,  sueh 
as  an  exostosis^  iVtr  iiistanee,  the  laniiiieetouiy  itself  will  be  suttieieiit. 
If  the  pressure  on  the  cord  is  prnduec^^l  by  fraetiired  arebes,  the  (Opera- 
tion is  at  an  eml  as  siKin  as  tbe  fratrnu-nt  has  beiai  removed.  If 
s<n'eral  are!ies  arc  ilet»ressed,  it  may  Ik?  j)ossil)]e  to  raise  them  tbroncrh 
the  lirst  ujK'nin;;  in  the  canal.  If  this  is  mtt  possible,  tliey  m[ist  l»e 
reseetcnb  When  it  is  (k^irable  to  rea<'h  tbe  region  of  the  body  of  the 
vertebra,  the  dura  ami  sjiinal  eonl  should  Ik'  drawn  to  one  side  with 
gTf'ax  care.  Sinielimes  this  is  only  possible  after  division  of  tme  or 
two  rtK>ts  on  the  opjwsite  side,  wJiieh  should,  however,  1k'  subserpieiitly 
reunited.  Tlie  exposuiti  should  be  sut!ieient  to  enable  one  to  remove 
witli  a  chisel  masses  of  cjiHus  or  bony  angularities. 

Fia.  236. 


Lamlufctoiiiy  with  opr*Tied  dtiML 


When  tbe  disease  is  intradural,  the  njembrane  should  be  diviiled  bv 
a  longitudinal  incij?ion  and  retracted  witb  small  sbar|i  hooks  or  silk 
sutures  passed  through  tbe  edges.  (Fig.  TM.)  Cerebrospinal  rtiiid 
eommenees  to  fltiw  immediately  on  opening  the  dura.  Nitrmallv  one 
should  now  be  able  to  see  the  jMisterior  surface  of  the  cord,  coverefl 
only  by  the  fine  meshwork  of  arachnoid.  The  latend  surfaces  may  l>e 
inspec^ted  by  pulling  the  dum  to  one  side.  For  the  purpose  of  view- 
ing the  anterior  surface  it  may  at  times  Ijc  necessary  to  sacrifice  several 
TCH^is.     (Tcnerally  sj^eiiking,  the  remuval  of  an  intradural  tumor  is  not 
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e«^[R»oiallv  diiHoult.  Thc'V  arc  usually  benign  cncap^nLited  growths, 
and  are  ooruDioiily  luund  in  tlie  |M:i;steriur  or  lalt'nil  rf|ri<>n.  If  one 
of  the  roots  is  embedded  in  the  tmuor  mas:?;  it  should  be  sacrificed. 

Cbipault  has  reeomniended  a  method  of  uniting  the  cord  in  complete 
tninsverse  legions  with  sutures  involving  the  pia.     These  attempts  arc 
usually  ilitile,  not  only  ou  aee(tunl  ot"  the  slight  jiower  of  regeneration 
in  tlie  eord,  but  also  btn-iiuse  it  may  not  be  possible  tci  bring-  the  Foft 
cut  surfaces  togetlier  because  of  the  marked  retraetinu.     The  sutures 
in   the  pia  give  way  on   the  slightest   pressure.      It   may  Ik?  more  ad- 
vantageous   to    suture   the    roots    inuniHliately   alinve    an<l    l>elow    the 
lesion.       Experiments   on   dogs   have   sliown    this   to   be   a    fact,    but 
even  under   the  most   favorable  eondititms  it   is  not  p<.)ssible    to   get 
accumte  apposition  of  the  stumps.     After  completing  the   intradural 
jtortiou  of  the  operation  the  wound   is  earefully  elosed   w^ith   several 
layers  of  sutures,       Tlie    lirst   layer   appniximates  the  eilges   of    the 
dura  as  ehjsely  as  possil>le.     The   longitudinal  museles  of  the  baek 
are  held  together  with  catgut  and  the  skin  seweil  over  these.      As  a 
rule  there  is  no  need  of  [lacking  or  draining  the  wound.     Sec<indary 
hemorrhage  is  avoided    l>y  the  lnyers  of  stitches  and  strict   asepsis   Ls 
always  necessary.     Only  in  ctperations  for  the  purpose  of  dniiriing  an 
already   infected    %vound   is  it  well   to   make  use  of  iodoform    giiuze 
drains,  and  when  there  is  uncontnillalilc  henu»rrhage  from  the   verte- 
bral canal  it  may  be  necessary  in  jtack  down  to  the  base  of  the  tumor. 
This  packing  may  be  removed  within  a  few  days  arul  the  wound  closed 
with  secondary  sutures. 

The  skin  of  the  back  ia  frequently  diflirult  to  sterilize  on  ac- 
ooimt  of  be<lsores  and  the  pai*alysis  of  the  bladder  and  reetiim.  A 
method  matle  list*  of  in  the  elinic  at  Rreslau  will  be  n»eutioiied  here 
which  endeavors  to  exfludc  the  skin  from  the  field  of  o|M'ration.  After 
iueising  tlic  skin  the  Iniek  is  covered  with  a  piece  of  boiled  oiled  silk 
with  a  slit  corresponding  to  the  length  of  the  skin-wound.  The  mar- 
gins 4)f  the  cloth  are  sewe<l  t(j  the  siibcntiuieous  tissue  or  Iteld  in  place 
with  clamjis  aljont  '2  cm.  apart.  Aftt-r  fastening  this  materiab  whieh 
is  water  and  bacteria  proof,  in  place,  it  should  lie  eovcre<I  w  ith  toMels 
that  can  fretpicntly  be  changed.  Tlie  gloves  should  be  change*.!  and 
fresh  instruments  useik  This  oiknl  silk  covering  neetl  not  be  remove<^l 
until  it  is  time  to  close  the  skin.  In  this  way  the  operation  will  in 
all  probability  be  aseptic,  aiul  it  is  reasttnabk*  to  supjiose  that  the 
wound  will  close  by  first  intention.  There  is  always  danger  of  sec- 
ondary in  lection  when  the  wound  is  left  ojK'n. 

The  indications  for  doing  laminectomy  will  be  considered  later  in 
conufH'tt(m  with  diseases  of  the  vertebral  column,  trauma,  caries,  and 
timiors. 

As  yet  there  is  no  uniformity  of  f»pinion  when  to  operate  in  trau- 
matic conditions  of  the  cord.  If  it  is  called  t(»  mind  what  has  been 
said  regarding  the  power  of  recuperation  in  injin-ies  to  the  c»>rd, 
it  will  become  evident  tlmt  the  only  benefit  derived  from  an  o|>c»r- 
ation  is  the  removal  of  pressure.     The  feeble  power  of  regeneration 
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caunut  be  improved  by  operative  interference,  and  complete  division 
and  laceration  of  the  cord  are  in  no  way  improved  by  sur^icnl  inter- 
ference, which  shonhJ  therefore  be  avoided.  Kven  with  jiarlial  injuries 
the  destroyed  portion  catnH>t  be  re^store*!,  whereas;  the  symptoms  doe 
tc>  hemorrhage  imd  swelling  may  dir^ppear  spintaneously  or  leave 
evidences  of  degeneration  which  the  sui'geon  is  powerless  to  remedy. 

The  ijuestion  ari^^es  whether  the  pressure  (>n  the  cord  in  tliese  in- 
jurieif  is  not  due  to  diminution  in  the  lumen  of  the  ciinitl.  Experience 
shows  that  this  i^  infrequent,  especially  if  the  injuries  to  the  sjiine  are 
treateil  with  extension.  Under  this  form  of  treatment  the  paralysis 
developing  as  the  result  of  |>artial  injuries  may  disappear.  On  the 
other  haudj  it  may  l>e  said  that  the  good  i*esuit  supp«»se<l  t<»  have  fol- 
lowed early  oiJeiivtion  would  have  taken  place  even  without  surgical 
interference.  It  is  impossible  to  judge  of  the  severity  of  the  cord 
lesion  during  the  first  hours  or  days  after  injury.  l£  an  operation  is 
performt'd  at  this  timcj  one  frequently  discovers  that  no  advantiige  is  to 
be  gaine<l,  and  that  those  cases  which  have  a  tendency  to  recover  spon- 
taneously have  been  snbjectefl  to  additional  dangers.  The  author  will 
cousider  later  the  prognosis  of  laminectomy  in  general.  There  is  no 
doubt  that  a  certain  number  of  the  fjatients  ojK^rated  on  die  as  the 
result  of  the  operation,  and  it  is  always  to  be  fcartHJ  that  witli  early 
operation  the  number  i>f  patients  that  die  as  the  result  of  the  operation, 
which  would  otherwise  have  recovered,  is  as  large  as  the  number  of 
these  that  die  us  the  result  of  expectant  treatment. 

If  the  patient  is  watched  and  synipt<miatic  measure.^  applitnl,  those 
that  have  partial  injuries  will  gradually  improve.  Of  course,  those  that 
improve  without  f>peratittn  slumld  not  be  suhji^cted  to  surgical  inter- 
ference. Their  improvement  is  proof  that  an  operation  is  unnecessary. 
If,  on  the  other  hand,  there  are  faetx^rs  which  cjoutinue  to  produce 
damage  in  a  partially  injured  conl,  they  will  soi>n  nuike  themselves 
evident.  If  the  early  improvement  ct*ases  or  if  the  condition  becomes 
worse,  it  is  justifiable  to  cousider  that  this  change  ior  the  worse  is  due 
to  continued  pressure,  an<l  it  becomes  the  surgeon's  duty  to  remove 
this  i\»  sfH>n  as  he  can.  Openitions  that  have  brx'U  |>ertf>rmed  in  this 
dirwtion  have  at  times  lieen  fiilh>we<l  by  brilliant  resnlti>.  Experience 
shows  tliat  in  the  majority  of  cases  that  are  improved  liy  operation 
there  have  been  dc|)resse*l  fnictuix's  of  the  arches.  It  will  be  st'cn 
later  that  with  this  injury  continued  pressure  is  frequently  associatwl 
with  CMiutusion.  This  fact  has  led  the  nuijnrity  f>f  surgeons  to  ojierate 
immc<Jiately  when  fracture  of  the  arches  is  associated  with  cord  symp- 
toms. These  injuries  are  not  infrefiuently  complicatt'd  with  wounds 
which  may  favor  one^s  decision  to  interfere.  In  cases  of  the  sort  one 
is  frequently  obiige<l  to  make  large  incisions  fi>r  the  pur[x>se  of  com- 
bating infection.  This  is  the  view  of  the  majority  of  surgeons  at  the 
present  time  as  far  as  the  cases  of  traumatic  cord  paralysis  is  con- 
cerne<l.  There  are,  however,  experience*!  clinicians  (ChipauJt,  Maydl, 
and  others)  who  consider  that  early  operation  is  indicjitetl  in  all  cases 
in  which  the  condition  of  the  vertebral  column  does  not  make  it  proba- 


(i4n 


fXJmiKs  JXD  TiisKAsi-y  nr  the  sptxal  conn. 


l>k'  nr  <*crtiiln  that  the  «n\3  has?  hirii  nHJiplctely  dt'Str«>yecl»  The  only 
section  of  thi'  van]  which  may  ivgeneratf  after  <v>tiipU»tc  trauf^iVfrH? 
criisihfts  is  th*'  ciiihln  i'i|uiiia.  This  ivp'iirratiuii  fivqiu'iitly  tnkc*?  |i|aw 
tijMnitaiicMiiisly  liitor,  sr>  that  it  is  wdl  to  wait  Ijefore  <»])rmti!i;^  and  not 
lUttTtrre  until  at  h'a>t  six  weeks  after  t!ie  injury,  l^iruint^-i.'tomv  with 
aetive  tiibereuh)Uri  |»roeess4.'H  in  the  .*!pine  is  not  foHowwl  liy  favorahJe 
results  as  a  nilr,  ant]  sy nii»toins  of  pn-sstire  freijuently  iiis:)p|»ear  with- 
out operative  interfeiviuv.  (  oji.>-i(leriii^  that  tliis  fortunate  event  may 
takf  ]thiee  years  afttTwartl,  one  will  he  inelined  to  a<lopt  e<inservntive 
treatmi'Ut  ftir  a  protmrted  pericKl.  Tliose  eases  are  tiimjmnitivelv 
more  favorable  for  ttptTatiou  iu  which  the  lumen  ol*  ihe  vertehnil 
canal  is  iliniintshtHl  oti  aeeoiiut  f»f  the  iteforuiity  in  h<'ah'<l  e;irie.s.  Irj 
these  eases  iniproveuieiit  *iin  <tuly  fiillow  oj^cnitivi*  wiclenin^  of  tiie 
e^inal. 

IVimaiy  tu^ul^rs  iif  tlie  ctirt!  are  usually  liu-at^sl  nr  perhaps  onlv 
recognizLHl  after  the  apjH*a ranee  of  grave  conl  -ympi«tm>.  Sometimes 
a  prohahle  tlia^iiosi>  eau  U*  made  fnmi  the  i*tMtt  syiujitonis  «>r  frrmi 
pamlysis  of  the  luuseles  with  atro[)hy.  If  it  is  possible  Uy  ilcterniiiM* 
the  level  of  the  pmccss,  one  should  rt|>erate  as  early  as  iwjssible.  An 
a  rule  the  symptoms  of  pressure  disup{K'ar  after  openition  upon  ttiniors 
that  develop  slowly.  This  is,  lutwever,  not  always  the  ease,  and  i»ne 
should  not  hazard  the  ehsuuvs  of  snie*"ss  by  t^H^  ionir  waitiii^.  If  it 
IS  nwossary  to  keejt  the  patient  under  ohservatifin  for  some  time  lH.'fore 
interferiug,  the  time  should  be  utilized  with  antisyphilftie  treatment^ 
whieh  is  always  iiiih"<iitetl  heeaus*:  a  syphilitit*  prtH-es*;  ejui  Imrdly  ever 
be  absolutely  ex  eluded.  Kveri  when  syphilis  is  j>resent,  reeovery  dt»e? 
uot  always  folluw,  and  it  may  he  neeessiuy  t<»  in»enite. 

F,  Knmse  reports  ll2  eases  of  tiuuor  of  the  spinal  eoi*d  that  wei**? 
ojwratefi  ujmn^  to  whieli  may  be  atided  1  opuratnl  ujhhi  by  Sonnen- 
berg.  In  .31  of  the  'ao,  the  turuor  was  found  :  IH — i.  r.,  o4.o  |>er 
eent.— reeovereil,  i»r  irnprove+1  surtieieutly  to  walk;  I")- — /,  i\,  4o.5 
per  cent.— tlietl  The  tumor  was  ni»t  found  in  tuie  nipe  l>ecaiL-s«*  it 
was  sought  iiiv  Ux*  low  down,  and  in  another  ease  it  was  nut  ntvig- 
nized.  The  mortality  is  high,  hut  without  operation  all  of  the  eaM»s 
w^ould  have  diet!  sooner  or  later.  The  tutnoi-s  are  usually  beaigii.  and 
f  reeovery  takes  plaee  it  is  apt  U>  be  pertnanent. 

Neuralgia  has  recently  bci'ome  an  intlieation  tor  l:imin(x*tomy. 
The  s]vinal  nerves  are  dividwl  intrfiveiielindly  either  within  or  otit- 
side  of  the  duni.  Tn  the  former  esiseonly  tlie  posterior  root  is  di\'idc^, 
and  in  tlie  latter  both  }H>rtions  are  sacrifi<'ed.  Keseetion  of  the  jxi.ste- 
rior  nK»ts  was  tirst  perfornuHl  by  Abbe^  15eu net,  and  IIoi>lcy  and  has 
recently  been  reeommcnded  by  rhi|)aidt.  After  opening  the  dura  the 
]K>sterior  roots  are  carefully  isolate*!  with  ff>reeps  and  dividin!  eh»s<'  to 
the  conl.  The  extent  of  the  nerve  rejected  depends  n|)on  tlie  length 
of  the  intnuhu'al  course,  which  is  shftrt  in  the  cei'vicjd  region  (I  vrw.) 
and  increases  from  above  downward,  being  about  :l  to  4  cm.  in  the 
dorsal  region.  Resection  of  1  to  2  em.  will  probably  always  Ije  sufti- 
cient,  whereas  simple  division  does  not  guard  agjiinst  recurrence  Ijeeause 
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the  lYMtts  arc*   liabk*    tf>  rfiiiMti-  jtist  us   tlir   }H'rii)htTal   lu-rvt-s.     <  Vire 
niUHt  be  tiikfjii   iic*t  tn  injure  die  ennl  itself  nr  the  iiintnr  riK»t>. 

For  the  purj>ose  of  determining  whether  the  proper  rrxit  is  l^ein^ij 
divideil,  the  motor  ri>ots  may  he  irritatcHl  with  ;i  wiiik  thriidie  eiirn-nt 
\\m\^  .sterile  electnxles.  The  museukr  twiteliings  will  indie^ite  whether 
the  pro|>er  segment  is  being  utUiekKL 

Intnidural  reseetiou  of  rmil??  is  not  with«viit  danger.  Of  the  7 
jKitients  first  o|iemted  upon,  2  died-  This  step  slioiikl  be  reserved 
UK  a  last  resort  iuv  very  severe  eases  id'  neuraliria  after  all  other 
measures  have  Jailed,  Ohijwiult  elainis  tliut  thr  abnvt*  o|M*r:itiiM»  is 
e<mnterindieattHl  when  the  neuralgia  is  assfKiiatiMl  with  muscular 
spasms.  Aectjrtling  to  Ids  view,  the  motor  |nirtion  id'  the  nerves 
should  be  re^ecteil  in  these  cases,  whieh  may  Ik*  dttue  witli  mueh 
less  *langer  extradundly  either  inside  or  rmtside  of  the  vertebral  eol- 
umn.  Intradural  resi-ctiori  is  not  imlieatetl  witlj  nerves  thnt  are  purely 
f«*nsi>ry  or  wlien  the  motor  iJ^irtioii  is  of  slight  irnpftrtanee.  The  grciit 
value  of  reseetiim  of  the  posterior  n.K^ts  eoiisists  in  preserving  the 
motor  j>ortion,  pmvidi'd  it  is  important  to  do  so.  Furthermoi'e,  this 
o|>enitioii  is  the  only  means  of  affording  relief  in  nenndgiaof  tlio  roots, 
Inrause  the  radicular  arrangement  of  the  neuralgia  proves  that  the 
trouble  is  inside  of  the  dura.  The  sncress  of  intnidual  division  of 
the  nwts  has  lieen  immediate  even  in  the  eases  that  tliwl  subse- 
tiueutly,  l3eeaui*e  the  |Kiin  eea^^ed  or  was  diminishtnl  grwitly.  In  cases 
in  whieh  recovery  was  Tiot  complete  it  is  fair  to  presume  that  the 
nurnlxT  of  mots  resecteil  was  t<K>  few.  In  a  case  re|Mirted  by  Al)lx' 
extradural  diviKion  of  the  nerve  had  l)een  without  success  and  the  pains 
became  less  later  after  an  intradund  operatievn,  which  pn*ves  that  the 
methods  jire  not  of  tHjual  value. 

The  dangers  of  intradural  di  vis  inn  of  tjie  roots  are  those  asso- 
ciate^i  with  laminectomy  in  general  and  the  npening  of  the  duni. 
First  of  all,  the  hemorrhage  may  be  very  annoying  before  the  eolurnu 
ifi  reaelKxb  This  may  weaken  the  juiticnt  so  mueh  that  the  openition 
has  to  be  |>erforruiHl  at  t\vf>  sittings.  Chit>ault  reconnnends  tliat  resec- 
tion of  the  roots  should  always  be  <lonc  at  two  sittings.  This  has  the 
disadvantage  that  it  is  more  dittieult  tt)  prescrxc  asepsis,  auil  theretbiv 
increases  the  danger  to  the  patient.  The  diniger  of  infection  is  espe- 
cially great  with  fresli  injuries  where  tfic  crushing  (d"  the  sot't  parts 
ibrms  a  hvun  mifiorh  rtujtiMt'iitkfj. 

The  constant  flow  of  cen^brospinal  fluid  may  satumte  the  dres-^ings 
and  favor  secondary  infection.  This  flow  nf  fluid  in  itself  is  not 
without  danger,  and  has  reju-atedly  l>t>eu  fnllowed  by  a  fatal  termina- 
tion even  without  infection.  Both  cases  nf  intra<lural  n^swtion  that 
die<l  were  suppose*!  to  have  succumbc*l  on  account  of  loss  of  ecrebrrt- 
Kpinal  fluid.  At  the  time  of  o|>eration  one  should  avoid  allowing  the 
fluid  to  flow^  out  unehe<"ke*I.  The  [wjsition  of  the  (latieiit  sluddd 
be  such  that  the  head  is  lower  than  the  ofK^ning  into  tiie  iNilumii. 
Post-opt-rate  flow  shonltl  Ik-  prevcntc<l  l»y  exact  suturing  of  the  dura 
and  accurate   appijsitiou  of  the  edges  of  the  wound.      In    l><ith  of  the 
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cases  which  died  the  dura  was  not  sutured  at  all,  or  only  inoom^ 
pletely,  and  both  were  drained.  The  deaths  were  due  to  an  error  in 
technic,  which  will  be  avoided  in  future  and  thereby  improve  the 
prognosis.  The  less  the  danger^  the  more  excusable  it  would  be  to  ope- 
rate unsuccessfully  once  in  a  while.  Explorator}'-  laminectomies  .should 
be  avoided,  and  are  to  Ik*  as  severely  criticized  as  tlie  oorresponding 
practice  in  the  region  of  the  skull. 

As  long  as  it  is  impossible  to  separate  clinically  simple  compression 
of  the  cord  from  degeneration  and  contusions,  the  lack  of  certainty  in 
the  diagnosis  will  be  associated  with  a  certain  percentage  of  unsuc- 
cessful results. 


MALFORMATIONS,  INJURIES,  AND  DISEASES  OF 
THE  VERTEBRAL  COLUMN. 


Anatomical  and  Physiological  Remarks. — The  most  important 
typical  curvatures  of  the  spine  that  are  normal  are  best  seen  in  median 
section.  The  curvature  is  anterior  in  the  cervical  region,  posterior 
in  the  dorsal  region,  and  anterior  in   the  lumbar  region,  whereas  the 

Fig.  237. 


Normal  back. 

sacrum  and  coccyx  have  posterior  curves.  The  only  one  of  these 
curves  existing  at  birth  is  the  dorsal  curve,  which  may  even  be  found 
in  fcetal  life.  The  longitudinal  section  shows  this  curve  distinctly, 
whereas  in  a  living  child  the  back  appears  straight  on  account  of  the 
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uiu'«|ual  tLiokiU's.H  of  tl»L»  >u\\  \K\vi>.  During  the  jHTuwi  tri**  uiiai 
mriKiins  lyin^  <l<iwn  this  comlition  [K*rsi>ts.  With  iIk-  first  ;itti'tiipts 
to  sit  ii[tn^:ht  tlii'  ImkIv  will  he  luiit  furwanl  snnunvhat.  Tlic  iinist'lc^ 
do  nut  4'uiiti-ai*t  ami  the  vertebra'!  ln'titl  iiiuil  diLiiketi  by  the  ]ig:iiiirnts. 
The  aMciiuinal  cunteiit,s  lielp  to  support  the  weight  of  the  lKft\\\  and 
tlrere  i.s  a  e^>mplete  |>i>,»<tenMr  rnrve  rtf  the  hack.  The  temi  lordosis  is 
applied  to  the  cervii-a!  and   hinihar  tur\"e,  and   kyphosis  to   the  dorsal 


Fifl.  "im. 


Fig.  23a 


Flat  hupk. 


Hollow  back. 


curve.  The  cervical  and  (hirsal  hirchinis  are  eoni|K'nsal(>rv  eiirvt^  an<T 
serv^e  the  |mr[>fKse  of  eorrei'tiuj:^  the  di>ufl vantage  of  the  etmiplete  dor>«;il 
kyphosis  in  tlie  infant.  At  first  the  extensors  of  the  neek  pidl  the 
head  haekward  and  produce  the  eervieal  enrve  whieh  is  siiftieient  fur 
sitting  with  the  le^  stnnglit  tV^rwanh  On  standin^j;  the  centre  of 
gravity  is  [»laeed  farther  huckwartl.  A  eliihl,  l<'aniin^  to  walk,  over- 
extends  tlie  lundiar  vertebne  beamse  the  shuple  upright  position  is  not 
sufficient  compensation  for  the  dorsal  kyphosis.  The  hind):ir  lordosis 
serves  the  pnrjiose  of  niainhiininq:  the  equilihritini  and  Wonjis  to  the 
static  curves.  The  niuseles,  ligaments,  and  bones  gradually  become  aci'us- 
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tomed  to  the  new  pasition.  The  vertebriie  assume  an  average  position 
which  becomes  more  or  less  fixed  about  the  sixth  or  seventh  year.  Up 
to  that  time  the  curves  of  the  back  disappear  on  lying  down.  (Hoifa.) 
These  curves  may  vary  considerably  as  r^ards  their  decree  without 
being  pathological.  A  slight  dorsal  kyphosis  is  associated  with  slight 
compensatory  curves.  The  accompanying  diagrams  indicate  the  chief 
types  of  standing :  Fig.  238  represents  a  flat  back,  Fig.  239  a  hollow 
back,  and  Fig.  237  the  average.  The  weight  is  borne  in  a  line 
passing  from  about  the  middle  of  the  vertex  behind  the  angle  of 
the  jaw  through  the  hip-joint  and  reaches  the  ground  at  Chopart's 
joint.  If  the  extensors  become  somewhat  tired,  the  curve  may  be 
increased ;  for  instance,  the  dorsal  kyphosis.  This  is  especially  the 
case  when  sitting,  because  it  is  not  difficult  to  displace  the  centre  of 
gravity  forward.  On  standing,  the  position  of  the  pelvis  and  lower 
extremities  compensates  for  the  dorsal  increase.  Lorenz  has  proved 
that  the  so-called  physiological  scoliosis  is  only  apparent. 


CHAPTER    XXIV. 


MALFORMATIONS  OF  THE  VERTEBRAL  COLUMN, 


SPIKA  BEFIDA. 

The  centnil  nervous  sy.stem  Cf>n8i8t8  of  a  medullary  eaiial  the  edges 
of  whk'li  gnicluuily  Ini-ome  ujiproxirHatiil.     Tliey  tiimlly  bect^nie  (inite<l 
and  separate  fri*in  the  iiei^filjuriii^j  epidermic,     Tlie  lumen  of  the   tube 
forms  a  central  eaiial  aiul  the  ventricles  of  the  brain.     The  mesoderm 
surrounding  the  nu'dullary  eaoul   furniit-hes  tlie   membranes   and   bonv 
Btrueuir*',     The  etiology  (A'  disturbauces?  of  development   is   unknown. 
Amniotie   b;Hids   do   not   explain   all  llie  trase;*.     (\inii>let<*  absence  of 
union  k  terined  rhachi^sehis^i!?.     Thi:^  nuiy  involve  the  entire  medullary 
tube   or   only  individual  vertebrte.      In    the  latter  case  the  defect   is 
usnnlly  found  in  the  lumbar  rej^jion.      The  epidermis  remains  connected 
with  the   medullary  tube,  idtlii>ugli  the  nerve-tlement.s  are  destroyed, 
tiieir  place  beinfr  (»eeupi**d  rhieHy  by  the  pia  mater.     The  remnants  of 
the  eord  uiay  be   ree<.t^ni7A»d   on   the  pia  a.<^  the  area  inedullovaiH'ulosa. 
This  ooomsts  of  a  velvet-like  titniml   in  the  me<lisHi  line  covered  with 
fine  tabs  and   of  a  dark-red   in  rcddi^li-hrown  ef)lor.      Microscopicallv 
it  is   shown   to  consist  of  numerous  Iduodvessels  and   nervt^elenient^?. 
This  structure  is  sometimes  covertnl  with   remnants  of  epitbelium,  and 
is  surrounded  by  the  zona  epilhelioserosa.      In  this  there  are  no  nerve- 
elenientti  whatever,  and  the  pia  would  be  exposLtl  were  it  not  that   the 
epithelium  fmrn  the  surrounding  skin  had  thrown  over  it.     The  appear- 
ance is  that  of  a  fresh  scar.      The  zona  epithelioserosa  is  surrounded 
by  the  zona  dermatica.     This   is   normal  appearing  skin,  in   the  con- 
nective tissue  of  which  the  duni  and  pia  of  the  vertebral  canal  become 
lost.      If  the  lesiiin   is  not  c<implete,   the  7.i>na  mcHlullovascnIosa   will 
show  a  dimjvle  at  its  upper  and  h^wer  fold,  which  indicates  die  entrance 
t<:>  the  closed  portion  of  the   central   canal  above  and  below.      With 
tills  deformity  the  nerves  leaving  the  cord  must  be  sought  for  on  the 
ventral  side  of  the  groove  in  the  rcg-ion  between  the  pia  and  aniebnoid. 
Tlie  skin  of  the  back   shows  a  more  or  less  extensive  detV^t  wliich 
contains  pia  with  renmants  of  the  cord.    If  a  secti<in  is  made  through  a 
region  of  this  sort,  the  subarachnoid  space  will  be  found  beneat!i  the  pia, 
beneath  this  the  araehnoid,  and  deeper  still  the  dura,  which  lines  the 
vertebral  canal.      Then?  is  an   increased  quantity  of  fluid  in  the   sub- 
arachnoid space  which  may  possibly  be  due  to  inflammation,  and  may 
be  so  abundant  that  the  overlying  soft  (>arts — L  €.,  the  jiia  and  rem- 
nants of  the  medulla — ^are  elevatwl  above  the  level  of  the  surrounding 
skin.     This  gives  rise  to  what  is  familiarly  known  as  myelomeningo- 
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even  before  birth,  and  tluriiif^  the  first  tlsivs  after  birth  inflammatirm 
of  the  snrronnding  tissue  always  occurs,  which  extends  to  the  central 
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ciinal  ami  hr.iin  and  causes  donth  by  pr<Mlui'iiig  nK^ningitis.  Furtiiermnr*» 
there  is  a  lui-k  fif  (li'Vcliijjiiii'iit  uf  the  (H»nl  tir  soc<iiitlan*  cle?itriictioii 
lit'  |HtrtifHis  jih'catly  *h'vch>|>t'th  which  is  u^vidi'iit  I'nuu  tlie  jianilysisi  of 
the  letrs,  sphJncti'rs,  t'tc.  These  two  varieties  are  freqiientiy  associati^l 
with  other  elefts  t»i"  tlie  skull,  alMhmiiiial  wall,  bladder,  or  intestines, 
and  an*  raivly  iVuiiul  iit  viMble  eliilcheii. 

A  cleft  of  the  verlel>ral  eiiual  is  always  associated  with  a  cleft  of  the 
epidermis.  If  tlie  irtedullary  eaiial  closes,  the  ei>idermis  always  unites 
over  this.  The  external  wall  always  undergoes  practically  norma]  deveJ- 
oprnent,  whereas  the  clmuges  in  the  mcMHlerni  may  vary.  Alm<»st  all 
the  malformations  that  will  he  considered  have  in  conuiion  a  c\i'^  of 
the  l>uny  caiiaL  The  jiia  and  arachintid  are  always  cIosihI  if  the  cord 
1ms  develojHHl  to  form  a  canal.  Tlie  clelt  in  the  bone  is  ussually  asso- 
ciatetl  with  a  similar  cor)ditioii  of  the  dura.      Flnid  mav  accnmulate  in 
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Mt'tilQgocole.    Before  operatlot). 


Meniogocele.    Twelve  weeks  after  opemtion. 


the  ccntnil  canal  and  }»rrxluce  a  tnmor  of  considerahle  size*  The  cord 
itself  may  he  atrophied,  especially  the  dorsal  pttrtioii,  %vhich  mav  be 
i-estricted  to  a  zona  nietlnllo-vasculftsji,  just  as  in  the  open  varieties  of 
Hpina  hitida.  The  cavity  is  lined  with  a  layer  (►f  cylindncal  epithelium, 
which  may,  however,  Iciive  jxyrtions  of  the  thickened  pia  uncovered. 
This  fbrtn  of  spina  bifida,  termed  myehicystocele,  is  often  covered  only 
by  a  very  thin  layer  ivf  skin.  After  dividing  this  the  hxise  oonDcctive 
tissue  of  the  arachnoid  is  immediately  exposed.  The  dura  never  forms 
any  portiim  of  the  sac.  The  skin  and  sac  are  frerpiently  closely 
united,  either  as  the  result  of  inflammatory  changes  or   on   ai^count 
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<ir   iii.-iillieiciit    differi'iitiatioii    itl'   tlii'    (ivrrlyniLT   mpmlmina    rpnijlfns. 
(Wivtiug.) 

Ill  inyi'lfwystcKt'li*  tlic  v\A\  in  tliL'  verttljnil  t*aiml  is  c<nii[>uratively 
Diirrnw  iintl  may  not  Ik*  in  the  fnt^liaii  line.  OtluT  patliohigirnl 
c'fmnjr,^,  sn<'li  a.<  <'iirviituit^s,  absi'iici-  <»l*  wrtoltru',  and  ilt'lornvtHl  ver- 
tfUni',  art*  nut  Huc(Huin(*n.  Tliis  vanety  iti"  s|nua  hifiilii  is  alsu  tW'- 
quontly  asscKviated  w  itli  tlt.'t(.irniitie.s  ti-owliero.  The  {>amlysi>  is  usually 
iii>t  sif  inarkwl  an  with  oonipk'U'  elofLs  lM?<*an!je  tlie  nerve-tissue  is  less 
ik'stroyi^d.  Tht*  ('jvitierniis  \vhi<'!i  c<iver>  this  variety  iti*  s[>ina  bifida  is 
at  first  a  rontitnioits  striK'tiirr,  Imt  suini  after  Ijirth  nr  even  before 
birtfi  rirenniscrii)ed  h»sse-:  of  substiinei'  appiar  wliieh  are  to  he  eonsiil- 
ercd  ilet*iif>itns  id<'*Ts.  They  may  hen!  or  may  bc^'cmu*  dwper^  attack 
tfie  |iia,  and  |M'rfnntte  tlie  sae.  The  sue  il:?elf  l>citig  a  fiistended  cen- 
tml  eanal,  thw^s  not  contain  nerves.  In  the  various  nn-nintim-elea 
where  there  is  an  aeeumuhitinn  of  \vatf*r  between  the  uienibmnes  of 
thi*  brain  the  eonditiims  arc  diHerent.  In  these  mst^s,  at^*f>rdinp  to 
Hildehrand  and  Mnseatelh>,  the  dura  is  always  defeetive.  The  fluid 
aeenmidates  in  the  meslies  id'  the  arachn*iid  and  distends  this  so  as 
to  f4irin  one  I'ontiuuoiis  eavity  wliieh  is  traversed  by  tlie  nerve-nHits. 
These  an^  not  infre^piently  adherent  to  tlie  wail  of  the  sae.  (^i^5^, 
li42  and  24'1.)  Myelocystoeele  ami  nieningiieele  may  be  coml>ined. 
The  uieninj^eeh'  may  be  sitnat«]^l  on  the  ventrsd  or  dorsal  surface 
of  the  myelocystocele  ur  in  lioth  plaees  at  the  sime  tim*'.  The 
eouditions  may  be  eoniivlir^ateil  on  account  of  rupture  of  the  myelo- 
4'yst.  In  the  ventral  variety  of  rayehRnsto-nieninj^jeele  and  in 
the  dorsoventral  variety  the  ventral  aeeumidation  of  Mtiid  may  lift 
tfie  <'ord  or  the  myelocy.'^t  out  of  thr  vertebral  eaua!  and  displae-e 
tlie  hitter  liaekward  into  the  sac.  Both  varietie-,  cspfH-ially  the  ven* 
tral  variety,  jtrinlnct-  rnufh  atrophy,  es[>eeially  of  the  ventnd  portions 
of  the  mnl,  wliich  is  evident  from  the  jrnive  piralysis  ]>rotlueed.  In 
nire  ca^es  a  ui«'nin*T<K'ele  tnay  protrude  lu'tWMn  the  two  arches  of 
intact  vertehrie.  Tlie  small  et>mnninieation  between  the  vertebml 
canal  and  the  external  sae  br^umes  obliterated  and  the  sae  pt^rsists 
intiependently.  In  certain  eiuse.s  there  may  h^  a  cleft  nf  the  vertebral 
canal  without  protuberance  of  the  contents.  In  these  eases  the  eleft 
is  usually  elosfnl  by  a  menibnine  and  t!ie  defect  is  ejilled  spina  bifida 
occulta,  lu  this  variety  of  s[iiua  l>itida  tumors  are  fri'ipicntly  found, 
>ueh  as  lijK>nia,  myoma,  Hbrtuna,  an«;ionia,  dermoids,  cholesteatoma, 
and  mixed  varieties.  These  new  grtivvths  may  be  either  inside  or  out- 
side of  the  vertebral  eaual,  wnthin  the  membranes  of  the  eonl,  some- 
tiuH'  immediately  over  the  eonl  itself,  or  [iresentinji:  in  the  bony 
elcf!  iiomcHliiitely  ht^iieath  the  skin,  and  are  stipfmsed  to  be  due  to 
misplace<l  fiM'i  rjf  development.  WIh^u  the  tumor  is  found  outside 
iif  the  verk'bral  eonl,  it  presents  as  a  prominent  swelling  in  the 
dorsd  region  ;  one  on  the  inside  of  the  canal  limits  the  sjKU'e  in 
the  canal,  ami  niay  pHwluce  ^vnijitoms  indi«iting  this  ivstrietioji  of 
sjjiice.  Sometimes  it  may  not  be  flete<"t«'<l  prfivided  it  lias  no  external 
]>ortion.       If  there    are    protruding   portions  of  the  contents  of  the 
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vprtef»nil  caniil,  tlii'sc  may  IxTonu'  stninjrulate<l,  shrink,  and  dk»apf)ear 
i'litirely. 

A 1  must  all  cleftjs  of  tlie  vert<'bm^  are  assttciated  with  an  overdevel- 
opmt'iit  of  hair  in  ttie  surrouiulin^  skin.  This  hyjxTtricho.sis  it?  cs?pe- 
etiilly  pronouDced  in  cases  of  sjiinu  tiilidii  mfultn,  which  may  be  the 
only  symptom  {ittriictiiii;  iittentiuii,  Tlii.s  hair,  which  durinoT  childbcx>d 
is  uuJy  1  to  2  etiK  Iniig,  iimy  at  pubei'ty  becomt*  25  to  'M)  cm.  loDg* 
The  hair  is  usually  hi  arrangeil  that  it  forms  a  ero^vn  over  the  centre 
(►f  the  defoet.  When  well  develupecj,  it  may  re.^mblc  a  tail.  Spina 
birttla  may  ai»[K»ai*  in  any  region  ^A^  the  8[yine,  but  i?  much  minv  onm- 
nu>n  in  ttie  hitatnir  and  sarind  n"gi«niH.  The  eervical  and  <hn>al  rfc^ions 
arc  next  in  frequency^  and  the  saerum  itself  ic?  least  aJiected.  Menin- 
goceles, on  the  other  hand,  are  mnch  more  common  in  the  sacrum, 
rarely  in  the  Lvrvical  or  lumbar  and  dorsal  reirioui?.  Spina  bifida 
t»ceuUa  \^  usually  fitund  in  the  saend  nr  lumbar  rejijions,  rarely  in  the 
dtirsal  region,  ami  lut>  ne\er  been  observtil  in  the  cerxical  rt^ion. 
There  is  a  cleft  of  tlie  boc.ly  of  the  vertebm  which  i&  of  do  !§uqriciil 
interci^tj  and  will  therefore  not  be  considered. 

Dia^osis. — I'he  seat  of  the  defect,  and  the  fart  that  it  is  n8uallv 
congenital,  render  it  m:?y  to  make  a  difirrnosis  except  h\  the  cases  of 
f^pinu  bifida  occulta.  It  may  be  more  difKcult  to  tell  whii'h  varic»tv  of 
tht*  ctmdition  is  present  in  the  individual  t^ise.  The  dilfcrential  diag- 
noiji.H  i,s  not  only  of  great  ini|MU'tance  as  fiir  as  the  prognosis  is  con- 
cenud,  but  also  on  account  of  the  trentmeiit,  so  tliat  every  |>(^s>,ilde  aid 
for  determining  the  variety  shnnld  be  made  use  of.  The  complete  clel\» 
and  the  myehmieningoccle  (Fig.  240)  otter  the  least  ditlicuhy,  and  are 
in<licatod  by  the  defect  in  the  skin.  In  the  former  are  fmnid  the  rxmsL, 
epithelioserosn  an<l  the  nrea  niednllovasculnsa  ;  in  the  latter  tJie  dimples 
indicating  the  closed  p(jrtion  of  the  eentnil  canal  with  tlie  red  or  rcd- 
dish-briiwn  velvet-like  suriacc,  which  in  complete  clefts  is  found  in  a 
groove  and  in  myeUimeningocclc  is  tsituatini  over  the  convexity  of  a 
liemispherical  fluctuating  tumor  with  a  broad  base.  This  tumor  is 
usually  translucent,  and  tiie  cord  itself  can  be  rec(>gnizctl  as  a  dark 
band  over  the  most  pnmjiuent  ])ortitKi  of  the  tumor.  Pamlysis  of  the 
legs,  of  the  bladder^  anil  of  the  intesiineSj  and  deformities  elsewhere, 
are  common  in  the  two  latter  vaiirties. 

In  cases  of  spina  bifida  covert^  by  skin  it  may  be  much  nn^rcdifli- 
cult  to  make  a  differential  diagnosis  between  myelocystocele  and  rnenin- 
goi-ele,  and  ciymbination.s  of  both.  They  all  appear  alike.  Only  in 
cases  of  niyelr>cysto-nieningfR*ele  ventndis  will  the  cord  show  a  distinct 
shadow^  over  the  most  [>roniinent  jKirtion  of  the  tumor.  The  degree 
of  fluctuation  is  about  the  same  in  all  cases.  Wlien  pressure  on  the 
8ae  pnuluces  swelling  of  the  fontanelles,  the  tumor  is  more  apt  to  lx»  a 
myelocyst  Iweause  there  is  a  direct  connection  through  the  ventricles 
and  central  canal. 

In  eiise,^  of  pure  meningocele  paralysis^  is  uncommon.  In  myelo- 
cystoi'ele  there  is  usually  atropihy  of  the  dorsal  jxTrtif)n  of  the  coni 
producing  marked  sensory  disturbances.     In  myelocysto-mcning«ioele 
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aiiterii>r  there  will  Iw  t'otind  severe  miitnr  panily.^is.  iisnally  rtmiUineil 
with  M'lisriry  4istiirl«iiiees,  With  ii  iiH-iiriii^urrle  tlir  I*m'ii[  rimditiini 
will  uttentimes  he  the  mily  ehanietcristk-  si^^ii,  whereas  widi  iiiyel(»- 
ryst(K-ele  otlier  deiuniiitieH  are  freijttetitly  ohserved.  There  may  be 
eurvatiires  uf  tlie  colunni,  ahiiorniiil  develo|mu'iit  of  the  leg?*,  dub-feet, 
etc.,  although  all  of  these  ('otulitions  may  he  altsent.  The  location  »tf 
the  tietormity  is  r»l'  iHi|n<rtatiee,  Ineaiise  uu-iiiiigoeele  is  almost  exelu- 
sivoly  IttniU'il  to  the  saerum»  wheiviis  myeloeysts  may  be  fimiifl  any- 
where.  The  eleft  in  the  vertebral  raiial  i>  k^ist  and  the  (KMhincle  of 
the  tumor  is  smallest  in  meningoeele.  The  same  apjilies  \n  myelut^vtit, 
w4iereas  when  hotli  are  assoeiatwl  and  the  eonl  is  (lis[>laee<l  haekwanl 
into  the  sae  and  in  inyeIocyst<i-iiienin^"H'ele  \entndis  and  dorsoventnihs, 
the  o|K»ning  i.s  wide.  In  the  •lorsal  variety  the  oiM-nintr  and  |>t:^hmele 
are  small.  The  podnnele  may  Ik*  eonsidenibly  inerejis4(Hl  as  a  result  of 
(Hleinn.  With  sinijde  myehwete  and  meningiH^ele  tin*  bony  itnial  ejinnut 
olU'ntimes  be  felt,  llemorrhaj^'e^  into  the  overly iiiir  "^l^Tn  inv  eummon 
in  myeloeyst  antl  extremely  nneonmicm  with  ineningotvle.  'I'he  eondi- 
tion  of  the  overlying  skin  foiintl  in  myelwvst  and  meningtwele  may 
differ  on  aecount  of  seeondary  ehanges  due  Ui  nteeratinn,  su  that  its 
dillerential  diagnostie  vtdne  is  hist. 

The  diagnosis  may  he  extremely  thlheult  with  .-^jiin:*  biKda  uirnha. 
The  marked  overgrowth  of  hair  not  infrt.»<jnently  is  the  unly  mitwanl 
sign  of  deformity.  Cicutricial  ehangt*?*  of  the  overlying  skin  are  not 
nneommon,  and,  aeeording  to  Museatello,  are  always  [tresmt  with 
heterogentH>ns  growtlis  in  the  Vi'rtehnd  canal.  The  {lefei^t  in  the  iKjm* 
may  usually  be  felt,  ahliongh  nttt  always,  es|»tvially  in  ea-es  in  which 
the  tumor  ])rotrtwles  and  covers  it  up. 

Abnormal  eurvatnres  of  the  spine,  detiirnntic'>,  e>|M'rially  pes  ti^ninM- 
varns,  signs  of  pressniv  npon  the  rord,  nr  evidence  of  degenenitinn, 
especially  in  tfie  ptjsterim'  j>iirtiMn,  are  eoniiitimis  trnpienily  fiinnd  with 
spina  hirida  rieenlta.  Si-nsory  and  tropliic  distnrliances,  fnspiently 
leading  to  extensive  neiiropandytie  tde4'i'atif>ns,  may  follow  the  fanlty 
condition  in  the  (X»rd  and  Ix-  of  ditferential  diagnostic  importance. 
After  the  sae  has  he<ni  (vpened,  the  ]n*eseiic*e  of  nervc-trnnks  in  a  cavity 
lined  with  a  shining  meinhrane  will  indicate  that  one  has  opened  a 
mcningail  stxe.  The  absence  of  nerves  and  a  gniyi>li-brown  lining 
with  a  whitish  network  here  and  there  will  in<liejite  that  a  myeloeyst 
has  l>eeu  0|>cnei!,  These  incisions  are  pri'liniinary  steps  tn  nidieal 
interlcrenee. 

Prognosis. — -The  progno>is  of  spina  bifida  vai"i<'s  wiili  I  he  variety. 
It  is  absohitely  imfavorable  when  the  eenttid  ctnial  remaitis  o|M'n,  as  iti 
rhaehi.schisi^  and  niyeloniening«»eele,  t^'"'^l^'  *"^  acconnt  tA'  tlie  deform i- 
ties  in  other  oi-gtms,  |»artly  bcamse  of  tht*  infei^tion  that  takes  place  in 
t!ie  o|)en  nK*<hdlary  canal.  Pnrnlent  meningitis  iisnally  follows,  which 
cannot  be  controlh^l  by  any  form  of  treatment.  In  eases  of  spina 
bifida  that  are  primarily  <'h>se«l  meningitis  nsuaUy  tbllows  |X'rforation 
of  the  sac.  This  accident  is  usnally  dnc  U*  nlccrative  pivjcesses,  or 
l>eeanse  tlie  skin  iK'Comes  gniduaily  thinner  antl  thinner  on  atvTMmt  of 
Vol,  II.— 4'J 
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the  ijHTetiso  in  ttn-  «|iiaiitTty  df  fliiitl  cNHitaiiifNl.  Wlu-n  a  sue*  ul 
fiort  is  froi'ly  cdiiiiwUMl  with  tht-  voDtriclos  of  iht-  hiiiiii,  ^nddeii  inipture 
i;*  apt  to  bi'  followed  l»y  iruiiitiliate  deatlt.  Even  when  the  opening  iu 
the  mv  heals,  the  tumor  may  refonii  and  Ijurst  agiiin.  In  \ery  rarp 
cases  yfMiiitaneous  recovcn'  takers  phice  in  thi.s  way.  (Ktiox.)  This 
amditiini  may  }>e  pre.^ent  in  utero,  la^  sliowii  by  Bjirensj>ruMg,  Cruveil- 
hie)%  Bramie,  anJ  CVA-niy. 

The  paraly^ii.s  that  persists  is  a  fordier  source  of  danger  la  the  chil- 
dren, es|)tM_'ially  when  it  involves  tlie  bladder,  l)eeause  the  deforniJiy  is 
alninst  sure  to  result  futally  sooner  f^^  later  in  these  casesi. 

Even  with  the  pritiiarily  elose<i  vnriety  of  spina  lutida  the  piY>gno- 
si.i  is  very  uafavi>ralde.  The  conditinns  are  more  luvorable  with 
sim[>le  nieninp3cele,  iK-i-ause  they  are  fretpieutly  is(->lateil,  not  a^sso- 
eiah.il  witli  other  deformities,  and  [>andysis  is  unctminion.  Tliey  are 
exiMistnl^  however,  in  the  dan^rers  ttf  |n*rloniti<»n,  just  as  the  other  Ivihs 
(if  this  disease.  Most  all  of  the  easo  in  w  hieh  the  }>:itient8  have  live*! 
for  some  time  with  spina  l>itida  belong  t()  this  j;mup»  while  myelo- 
cystoceles are  probably  not  so  favoral>le  in  this  respect,  although  tlie 
pr(»^nosis  is  tlie  next  most  favumble. 

JJrora  rejMirts  a  ease  twcyty-threr^  yL'ars  of  age  and  one  fbrty-tlirce 
years  of  :ip;e.  l\'lai***ur  ojierattsl  upon  one  ease  eighteen  years  of  age, 
Whitehead  o|>erateil  uptn  an  adults  and  Uolis^u  o[>eratiK:i  ujiou  an 
individual  thirty-five  years  i>f  age*.  In  Breslau  a  man  twenty-four 
veiirs  of  age,  jxTftn^tly  healtliy  except  ior  sliglit  atrojihy  of  the  right 
leg,  was  opemttnl  uihui  sTie«-essfti]Iy  for  nieningoeele.  W'i^'ting  has 
recently  reported  2  eases  twent\-two  years  of  age  which  deve1opt*<l 
elub-iivt  in  the  course  of  time.  Most  of  the  east\s  die  early.  Of  G47 
eases  that  ilietl  tn  1KH2  in  England,  filo  were  under  one  year  of  age. 
Of  SM>  eases  not  operated  upon,  the  vast  majority  dicfl  within  the 
first  few  wtH'ks,  Only  20  reaelitH!  moiv  than  iive  years  of  age. 
(Wernitz.) 

Treatment. — Radical  o|x^nition  is  iiKlieat4'd  in  all  easen  in  which 
energt-4ie  treatment  is  neeessiry,  alth(>ugh  ocmsioually  one  nill  Ik» 
obliged  to  resort  to  the  older  less  nidieal  proceilure?*.  In  oases  with 
very  little  promineuw  of  the  sjic  one  may  endeavor  to  prevent  any 
increase  in  the  size  of  the  hernia  by  using  a  soft  pad.  One  ^^honld 
alwnys  rem<'mb*'r,  however,  that  the  thru  overlying  skin  is  very  liable 
to  idcerate,  and  that  an  ulcer  in  this  situation  is  of  grave  significance, 
l>eL'ause  |X'rf(iratinn  of  the  siie  may  Ije  lolhn^tHl  l>y  deiith  or  at  lea.st 
make  an  ase[)tic  ofK^ration  imiwissjlde.  Only  i-ases  that  projeet  very 
slightly  and  that  arc  covered  with  normal,  well-noiiri>hed  skin  are 
adapted  to  tliis  sort  of  treatment.  This  ]>ad  may  be  made  of  gaujte 
and  fasteiitnl  to  the  l>ody  by  mrans  of  a  |nece  (»f  adhesive  plaster.  In 
this  way  it  will  Ix-  determined  whether  the  pressure  of  the  |uul  i?-  well 
home.  If  this  is  the  case,  a  metal  pad  linetl  with  some  soft  material 
may  be  lastened  around  the  Ixnlr  by  means  of  straps. 

Asjuratitm  of  the  sac  is  a  jialliative  mc^isnre  because  it  removes  the 
pressure  and  lessens  the  danger  of  rupture  when  f«»r  some  reason  or 
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other  II  radical  openitiun  i:?  oninittTin(l»c:Uc"<l,  The  tlaiiger  of  this 
metluHl  cousists  in  loworiiig  the  prt'Hsiiiie  tcjo  rapidly,  which  may  he 
follftwed  hy  suddeu  death,  as  in  Konig's  case.  Tiic  child  w:u^  set  up 
and  all  the  cerchnispiiial  Hnid  poiirftl  into  the  einjity  Hae.  Tlie 
|)aticiits,  aeojrding  t(*  Ijeydni,  slioiikl  always  be  kept  lying  down 
during  aHpiration  and  for  some  time  afterward.  There  is  aUo  danger 
that  ttie  punetiire-wound  may  nf»t  heal,  and  that  the  cereiirosjiiiial 
Huiil  may  ecjiitinne  ttj  leak  anil  moisten  the  l>andages,  wliich  hecume 
inteeti**]  and  :ire  thns  the  cause  f*i'  nieningitii!.  This  danger  is  hest 
avoided  by  chousing  the  base  of  tiie  mass  for  aspinition,  nud  !iot  the 
region  of  the  sac,  which  is  covered  only  by  a  very  thin  layer  of  skin. 
The  neetUe  iisetl  sliould  l>e  as  small  as  jwssibk^,  and  be  intrmlucixl 
diagonally,  not  vertically,  so  that  the  canal  is  coinjjaratively  h»ng,  and 
may  Ite  compressed  from  uithout  or  by  inercascd  pressure  within  the 
saCj  jnst  as  in  the  ense  of  the  ureter  hy  a  tilled  bladder. 

The  result  of  aspimtion,  aside  from  ver\'  few  exceptions^  is  always 
negative.  Aspiration  has  been  combined  with  ii)jrctit>ri>  of  iiKline  that 
are  snp|Mised  to  set  U|)  siifheient  inllammalion  to  pnxluce  a  cure.  The 
direct  action  of  irritjiting  fluids  upon  t!ie  eentnd  nervous  system  does 
not  seetn  to  be  esiieeially  dangei'oHs,  as  shfuvn  l)y  Bnunard,  T<tnniescc>, 
v.  Kanke,  and  others,  wh(^  have  treated  hydrocephEdus  witli  io<linc 
withtmt  <lisastrons  rcstilts.  Bminnnl  treated  a  scries  of  cases  of  spina 
bifida  with  iodine,  and  noted  improvement  in  some  and  jHM'maiient  cure 
in  others*  v.  Langenbeck,  v.  Esmarch,  and  Ilennenmnn  have  obtfuned 
gtMid  results  with  this  method.  Morton's  solution  of  iodine  and 
glycerin  is  said  to  lie  less  irritating  and  etpially  eliicieut.  Morton  re- 
moved a  few  cubir  centimetres  f>f  cerebrospinal  fluid  and  injected  2  to 
7.5  c.c.  of  a  solution  consisting  of  1  jiart  of  iodine,  2  parts  of  jvotas- 
siura  iodide,  and  oO  parte  of  glycerin,  through  a  lateral  puncture. 
S<imetinies  it  was  necessar}^  to  repeat  the  injectiiKn,  altliough  a  third 
iujcetion  was  rarely  indicatet^l.  Miirtrm  reports  Hi)  |K>r  cent,  of  cnn^s 
and  'Hi  [K?r  cent,  of  tleatlis.  The  Clinical  Society  of  London  reports 
out  iif  71  cases,  35  cures  (49  ptn'  cent.),  4  iinpnived  (5.4  |)er  cent),  5 
not  improve*!  (7  i>er  cent.),  and  27  fleaths  (*1S  |ier  cent.).  Aspiration 
its*.rlf  was  the  cause  of  deatli  ^50  times  in  40  cases.  Siniilnr  exjieriments 
have  been  made  with  alcohol,  jM>tiL'^siinn  irwlide  solutiuiis,  etc.  The 
results  of  the  injection  treatment  are  not  ideal,  but  the  method  may  be 
resttrted  to  when  a  radiL-al  o|)eration  is  eounterindic^ite<l. 

Strangulation  of  the  sac  is  much  nmre  dang<*rous  than  injeetions 
and  sliouh!  be  contlemnefl.  This  metiirKl  was  reeonunende<l  by  Bell  in 
17yi,  and  has  since  i>een  made  usc:^  ijf  by  Trowbridge,  Polaillon,  and 
Rizzoli.  An  elastic  band  is  placed  arounrl  the  sac  and  preventeil  from 
slipping  l>y  passing  tM'o  net^dles  through  the  sac  at  right  angles  to  each 
other,  or  by  means  of  a  clamp.  Before  applying  the  elastic  ligjitnre 
the  sac  may  be  nsptnite*!,  and  nfter  ligation  it  may  be  cut  away  or  left 
to  separate  otf.  Altluaigh  this  method  has  bt*en  successful  repeate^lly^ 
it  is  to  be  condemned,  because  one  never  knows  whether  nervous  tissue 
is  being  destroyed  or  not. 


(iCO  .l/.l/./'0/;.U.1770.V.s   <>/•'  77//;    VimTKIillM.   (ffLlWy. 

l\:uliiNil  «»|M'nilion  i^  Mitlumt  ilouht  ihc  must  si'ii>il)li-  iiictli<H 
In'illiiirnt,  Our  sliniiM  always  nKN>jrnizt»  tluMMnitonts  of*  tlio  >;ir. 
an\  nrrv<'-ti>Mi('  tliai  i>  (>a|t:iUl('  i>t'  tinictioii  >li(»uM  iu-  pri'sri'viil. 
i)|H'nitinii  i".  as  t'i»llo\v>  :  VUv  >klii-iiu'i>inu  >lu»ul(l  Ik'  niiulf  i»l'  >iitli» 
vi/o  aiul  matio  in  siicli  a  way  a<  li>  liiniish  siirtioifiit  flap  tt»  a 
\\\v  wtuiiul  ti»  I'loM*  h\  tiisi  inti'Mtion.  'VUv  ihhIuui'Io  >li<tiil(l  1^- 
MVttnl  out.  till'  >:u*  o]>«'iitHl,  aiul  tlio  t*«>nt»'nt>  rNaniiiutl.  Xi-rvt-ti 
ihat  may  W'  ailluTi'iit  >liiMil4l  l»o  tli^MH-ttsl  utV  and  <1nt|>|H-<l  Iwu-k. 
MitHi-irnt  t|nantity  •»!'  tlir  ^u-  >lu»nld  In  nM-i-ttil,  tin*  filiri'>  > 
tourtlur.  anti  tlirn  04»voi*iil  witli  >kin. 

Tlu'  surlai**'  ot'  a  spina  ]>itula  i>  tnijiii  ntly  n»vt.n'<l  witli  a  law- 
skin  M»  tliin  that  il  i>  not  aJaptiil  tor  invt-rinir  in  tlu-  <K't\i*t.  In  t 
Tax's  it  i«»  wtll  to  niakf  a  >kin-tlap  ti^'ni  ilu-  nriiihltiirino  n^ 
V'aitv  itVort  "lioulil  Ih'  maili-  Im  liavr  tlu  w.onul  lu-iil  l>y  tiTst  iiitt'n 
anil  ]Mivin!  Irakap-  -'1*  on  l>iM^pinal  tliiiJ.  Tlii>  irirkliiiir  ot'  1 
i>  tlanjii  roii>.  lHfan>r  tin  n-  i*  a  ilin-i  i  i''>inninni(?ition  iK'twot-n 
>kin  ami  tin-  nimlnp-al  nu-  wliiili  lav..!--  iniW-tion.  TIk-  i-]ia 
ot'  ^^^•onl^al•^  in1'l^■ti^■n  an  i:n;.il\  :iin;iMil  ..n  aiiiinnt  •»!' 
iMn>tani  nifi'^iininj:  .>!  tin  tin-«»-!'.:j.  1:  i-  *i:inir'n»n^  Tm  ilmin 
Mi'Untl  and  ovr.U-  nnniv* — sti-A .  ]•:'  \'*io»i  ':■:'•>  itH'Jniic  i>  >uftiiu- 
:i>i]»l!r,  anil  \*luii  i-aM-^  ;.n  !»■  •;  ■pt:';.:ri.  :.>•:.  Nvliifh  «-aiii)i»l  Ik-  i 
aM-piiiV»".!v . 

]»,.li*.*.;i'^  ]vim  lii.-i:  tin  ^i;;.;n-.ini  .:  ::»■  ].>'-\\\i\tr^>  and  tliai  oi* 
>k.:i  vli  r.;i,l  \}.^\  iii  i:.:r.!iv]'.:.:i '.\  ■:•■.  ;.!•■  '■  i  :i»t  >\\n'V.  i-  \\v\]  taki-n. 
win;.  r'.;.;i>  an  tiiadi  i:/;-  >;:.:i  •;  :.:\-.."-  -  .'a-..^  .'iVnidotl.  In  Iin' 
:"•»■.  ;..,;:»•:  ■}•:'■.  !r>  :  ■  >:.!..n  ";■■.  \.u\  '-.j;.^  ■  rji;- niil'.nally  and  i*1»»m 
*«k  :  ir:.:.-\ -.  :*^:  ^  .  I'i'i  ;.•■::•'  h-:  .'  <  .  ;•  iii:.kin£  a  fla]i  >l)i>uld 
»'i  .*t'»:   .-.    •..«:•  .i;.:.v  .  :.■.•.:  ^^  :«i-:         :-    -    :■  •"   :i  »«"-i:»i-.    may  iu   :rT":iTlo«l  a 

1  I.?"'"^.'!     *■    '.;!:■'.  I»  »  . 
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nerves  that  atv  «_'XiMiseJ  ^luniltl  hv  replaced.  If  atlben.-nt  t»i  tlif  cyst- 
AVJiU,  tlifv  >titiii]<l  1h'  dis^ei'tfcl  <uit  if  iMtssil>k\  If  one  has  to  iletil  with 
a  fine  network  of  nerve-til>R'.s,  it  iimy  be  Ijest  to  saeritice  theiu  or  to 
ivseet  tlic  |>ortioii  of  the  ey>t-wnll  to  whieh  tliey  are  iidtiereiit  and 
l«ive  the  tissne  hc^liiiiib  Not  ttifretjuetitly  tiie  iierver*  involved  an-  of 
no  impin'tiniee,  aithoiigh  this  winnot  always  be  determined  at  t!ie  time 
of  o|>prati«m,  so  that  it  is  liest  never  to  sarrifiee  nerves  niiless  obligeil  to 

do  H>. 

In  myehicystiJivlL*  tlie  etinditious  are  soiin-wbat  mun'  diltieult,  aiul 
MHne  anthiFrs  question  tlie  just  inability  of  iUH'ratioii,  becautie  iii  this 
eonditiou  :i  (lortion  of  the  Siie-wall  is  made  up  of  the  dorsal  jmrt  of 
tlie  eortl,  whieb  at  tlie  time  of  fkjienitioii  ninst  l»e  s;icrifiee<l.  In 
eases  in  wbteb  there  is  bnt  Ijtlle  bulging  it  may  be  possilile  to  disseet 
tfie  skin  from  the  nieni nges,  empty  the  kil%  and  cover  tbe  defeet  witl» 
skin  or  with  musele  :nnl  skin.  If  there  is  eonsidcrable  bulging,  the 
skin  and  the  eonvspi>nding  portion  of  tlie  cord  are  so  thin  and  so 
ejosely  adherent  to  cnvh  other  tiiat  they  eann<it  be  tie()anited.  In  these 
eases^  boweverj  the  sinHiunof  the  eord  nniler  eoiisidenittou  is  iibsnhitely 
of  no  valne,  beeanse  when  removed  it  diyc»  not  inerease  the  evidence  of 
pandvHis.  When  it  is  not  ]Hi8sible  to  save  iiny  tjf  the  nerve  c<»nstit- 
nents,  one  will  hesitate  lessabont  removing  the  siie  in  (oto. 

Of  the  i'ondMnations  of  tlie  alwive  varieties  of  sj)ina  bifida,  niyelo- 
eystiHrneningiHtdr  dorsidis  is  of  gnutest  interest  snrgieally.  In  tlie 
ventml  variety  assoeiate<l  with  severe  paralysis  operation  is  useless. 
The  ventral  jxtrtiim  of  the  eord  has  Ix-eonie  comjiletely  disintegiiitfxl 
and  the  dorsal  ]M>rlion  is  damagf'd.  In  favorable  eases  it  may  t)e 
|>ossiltle  to  jjroiong  life,  altbonirli  the  limits  in  this  direction  are  meagre. 
If  an  openition  is  e(Mitemplat<Hl,  tbe  following  steps  are  indicated  : 
emjjtying  of  the  meningoeele,  diniiimtion  in  the  size  of  the  uiyeloeyHt 
to  a  degree  that  allows  of  repositiiKi,  besides  covering  with  skin  or  with 
nnisele  and  skin. 

Tlie  riimlitions  are  vvvy  mneli  alike  in  myeloeysto-meningoeele  an- 
te rojHister  ior.  Theiv  exist  similar  ol>jecttons  to  operatiiin,  whieh  in 
itwlf  is  somewhat  easier,  because  tbe  dorsal  meningoeele  obviates  the 
tiresome  dissection  of  tfie  p)steri(tr  niyeloeyst-wall  from  the  overlying 
skin. 

Myebieysto-meningiteele  posterior  differs  from  simple  myeloeys- 
tocele  in  this  latter  jxnnt,  and,  next  to  meningoeele,  it  is  the 
most  favomble  condition  for  ojjerntive  interference.  W  the  mye- 
loeyst  is  small,  it  may  l>e  left  intact  ;  if  it  is  large,  it  should  be  treats! 
aeeording  to  tite  rnles  laid  down  for  nivehM-ysts. 

The  nises  of  sjiina  bifida  in  wtiicb  the  eord  is  exjK>se<l  are  not 
oiK'nilile, 

Hbaebisehisis  bas  been  ojwratetl  ujwjn  only  onee,  and  then  with  Vnit 
temjmmry  suecess.  (Koeli.)  Bayer  has  i>(»erattHl  repeuteilly  for  mye- 
tomeningtH:'i4e.  This  author  made  an  incision  around  tbe  zona  epi- 
thelioserof^a  and  buried  this  portion  with  the  nerves  and  covered  the 
whole  hy   a  uinsele-skin    plastic.     Muscatello  considers  that  the  im- 
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[MJSsiUility  nf  operating  iiiif|itirally  is  a  oMiiiitmmlioation  to  this  inter- 
ttTfinr*.  TIjo  exjKKH^'tl  vnrtl  i^  ulrcatly  iiiieettd  at  tlie  tinif  of  birth, 
itiul  ^luriiifT  t\\v  tir^t  days  of  life  exteihsive  siij)|mpatic>u  may  have 
develo(MLMl.  Disiuik'tioii  bdorc  ojwraUim  witli  weak  antiseptics  is  of 
no  U80,  ami  wlieii  dnigs  of  sulticit'iU  htn-ngth  are  used,  tlie  cord,  the 
vitality  i»f  wliirh  is  Imt  slight  at  l>fst,  is  destmyetl.  If  stipptiration 
C(tutimi<'s  in  the  Ijurii-tl  area  nu'dnllovaseiilosji,  it  will  ox  tend  and  leiid 
to  lueiiingitis,  as  in  the  case  of  .^cvernl  children  oiMTiitcii  upon  by 
Bayer.  Even  if  infection  is  avoidtnl,  the  sui-geoii  shuidd  eonsider  the 
kind  of  life  that  he  is  preserving.  The  tracts  and  ganglintj-cells  in 
the  diseasetl  portion  have  iH^eoine  destn iye<L  Tliey  cannot  be  iX'storetl 
by  oiHTtition.  On  the  contrary,  still  iurther  daniagi*  is  likely  to  l>e 
done,  and  scar-tis8ue  will  destnn*  any  remaining  portion.  Paralygsis 
of  the  legs,  bhidder,  and  intestines  wit!  jH^i*sist  ;  and  even  if  the  cliil- 
dren  do  not  die  as  a  resnll  of  the  operation  or  from  meningitis,  they 
succumb  within  a  short  time. 

The  amount  ctf  paralysis  present  is  the  chief  indication  which  jus^ 
tifies  operative  interference,  Wlien  there  is  severe  paralyi^i.*!,  perhaps 
complete  paraplegia,  one  should  never  op<'ratc.  The  condition  of  other 
organs  should  alnt  be  considered.  W  tliere  are  present  severe  iiTe- 
pjirablc  mali'ormations  elsewhere  or  hydroeephahis,  surgical  interference 
Is  utii  jiistihable. 

Ulcerative  prcicesscs  in  the  region  are  temporary  countcrindications 
to  operation,  iVir  asep>is  may  be  imyjossiblc.  In  cases  of  this  sort 
one  shouhl  first  endeavor  to  heal  the  ulcers  and  i>perate  secomhirily. 
Small  ulcerations  may  perhaps  be  treated  in  such  a  way  that  they 
do  not  interfere,  which  may  be  espc^i-ially  dt^sirable  when  it  is  neces- 
Niry  for  some  reason  or  other  to  operate  immediately.  The  chaeces* 
<^f  infection  are,  of  course,  much  greater  than  wiien  the  skin  is 
intact. 

Asepsis  must  receive  especial  attention  in  the  after-treatment  on 
account  of  the  proximity  of  the  anus.  The  jiatients  slioukl  Ik?  kept 
in  a  horizontal  jmsitton,  if  possible  with  the  head  downward,  s.o 
as  to  diminish  the  pressure  on  the  meningeal  sutures.  This  jx^tsition 
should  be  maintained  at  the  time  of  operation  as  well.  Cliihlren 
should  be  kept  face  downwartl^  but  adults  may  be  allowed  to  lie 
on  the  side.  The  author  has  repcatcilly  made  use  of  a  plaster- 
of-Paris  cast  of  the  anterior  surface  t^f  the  l>ody  reaching  from  the 
neck  to  the  feet.  The  hips  and  knees  are  (lartiallv  flexed  and  the 
legs  seftarated  somewhat.  The  upj)er  pjirt  of  the  ap^wiratLis  should 
rest  upon  a  pillow  that  supports  the  head  while  the  lower  portion 
touches  the  mattress.  Children  shoidd  be  strap[icd  to  this  apparatus, 
and  soiling  of  the  bandage  by  urine  and  feces  will  thus  Ik-  av<videiL 
The  children  may  be  raised  for  the  purp«>se  of  drinking,  and  the 
sutures  may  be  removed  on  alwut  the  tenth  ilay. 

Where  an  operation  is  counter  indicated,  the  children  should  be 
treated  siymptomatieally.  If  ulcers  prevent  o]:>eration  on  a  patient 
otherwise  in  proper  condition,  and  should  there  be  any  danger  in  wait- 
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ing,  iodide  treatment  niay  be  carefully  tried,  although  it  is  safer  as  a 
general  thing  to  operate  af^er  the  ulcers  have  healed. 

When  spina  bifida  occulta  produces  no  symptoms,  the  condition 
should  be  left  alone.  When  there  is  paralysis,  the  cases  are  more 
favorable  when  this  symptom  appear  late,  so  that  it  is  to  be  presumed 
that  the  paralysis  is  due  to  gradually  increasing  pressure.  Joues  ope- 
rated upon  a  patient  twenty-two  years  old  who  had  suffered  from 
paralysis  since  the  sevente^th  year.  He  found  some  deformity 
of  a  vertebral  arch  with  an  underlying  transverse  strand  that  had 
pressed  upon  the  cord.  A  similar  case  is  reported  by  Maas.  In  botli 
cases  the  paralysis  improved  afler  operation. 


CHAPTER   XXV. 

INJUKIP>  mF  the   vertebral  lOLrMX. 

Thk  author  will  t'ollMU  K««lK-r-  mithiml  i»f  .^lidivkliii^  iujuries  t 
thfr  veru-bnil  o*jlunin  witii  only  a  few  pnu-tk-ul  niudifications  : 
Partial  JujuntJ* : 

1.  Distortion  aii<I 

2.  Singlo  «li.*l«>c*atioii  **{  tlie  Lttfml  j<»int. 
-i.  ContiiHoii  ami 

4.   Ir-olat*-*!  t'racturt--  «»t"  thv  vertt-bral  ciiluiiui  (pre^sun— fractures). 
-5.   I.<^)lato(l  tnutiin-  of  tlu-  an.'lu->  ami  >|>inous  pnjeeseses. 

^/ontp/iif  J}tj*/fMtftionj*    trlth    Frtirfiif*-. 

f>.  Complete  <lL-loc:iti*»ii>  uii>l« "0:111011  of  the  hiteral  jointaJ  and  dis^ 
placement  in  the  n-gion  of  the  inter\ertebral  disk). 

7.  Di>loe;itions  with  fraetui\-s  «lue  to  pressure  (dislocation  of  on< 
or  \y(}\\i  Litenil   joints  and  pressure-fracture  of  the  body). 

8.  Complete  dishn-ation  with  fracture,  dislocations  with  diagonal 
fractures  (<li«*hH-dtion  of  the  lateral  joint.-  and  dishxtition  in  the  rcgior 
of  the  fractured  vertebnc). 

INJUSIES  OF  THE  VEKTEB&J5. 

Distortions  and  Isolated  Dislocation  of  the  Lateral  JointB.— 

Tlu-se  injuries  will  Ijo  Ijcst  understrxKl  if  the  shape  and  position  of  the 
lateral    joints  an*  <-:ine<l   to   mind.      A  dislocation  is  produced  by  tht 

upper   vertebra?    sliding  downward    and 

forwanl  until  the  etlge  (i  (Fig.  244] 
('oin<*s  to  lie  over  eilge  h^  or  slides  past 
thi-.  Thi>  jue-an-  that  the  |x»sterioi 
niarixin  <»f  the  up|)er  articular  proces.«^ 
eonus  to  re>t  <»n  the  anterior  margin  of 
the  inferior  articular  priK'ess  (Fig.  24")) 
or  slides  over  this  in  fn>nt  (Fig.  24*i). 
When  the  up|»er  vertebne  is  pushed 
backward,  the  articular  surfaces  arc 
simply  se|^irateil.  This  is  not  possible 
unless  the  lig-ainents  l)ecome  rupturetl, 
which  is  an  extremely  ran'  <K*oum^nce. 
It  is  relatively  more  txmimon  to  havi 
«*onsidera])le  laceration  of  the  c:ipsule  in 
connection  with  backward  <lisplacement. 
whirli  may  Ix-  complicattHl  with  fracture  due  to  tearing  t>tf  of  ]>ieci»s  of 
l)or»« .      An  injury  of  this  sort  may  be  due  to  some  anterior  motion  if 
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this  ceases  befoiv  tlio  vt'itchra  iir-  i\vAuvt\i%'A.  Dist^irtiim  ant]  dit^lof^- 
tiims  iiiiiy  Im^  ii^soeiatril  with  (.'oiisidt'nihle  displm-cirRMit  of  the  vertebne, 
ami  art'  imt  fmiTid  imJ<']M'inlcntly  in  all  rcgiuns  of  the  njlunm.  The 
cervifiil  iviriou  is  iiH^rKnt  uhnost  cxtlnsively,  as  it  allows  of  most 
luotiuu  *in  aiToutit  of  the  relative  lhiekTU'^^.<  of  llie  iiitervcrtcbriil  Uisk.s 
and  slight  tnuisverse  dianioter  of  the  vertebrae.  In  the  dorsal  region 
this  .sort  of  iujury  is  found  only  in  i-omieetion  with  other  damage  on 
afy'ount  of  the  attaehnient  to  the  tlu)nix.  Distortions  are  fcaind  txJCJA- 
sionally  in  the  lower  dorsal  an<J  Itinihar  regions. 


Fio.  245. 
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BubluK&tioEi. 


Luzation. 


Distortion  of  the  Vertebral  Articulation.^Tliis  injury  may  be 
produced  by  a  direct  blow  ufxm  the  noek  and  rarely  by  mut^cular  aetion. 
T}»e  most  eoinmon  I'iin.se  is  a  fall  on  the  head,  whieh  is  followed  by 
foreed  i^Ytension  or  flexion.  Forced  flexion  is  assoeiateil  witli  anterior 
di.splai-enient  <»f  the  ii|>per  vertebrie  and  is  frequently  a.ssoeiate<I  with 
dishxjation.  As  long  as  the  eontiuuity  of  the  btHlics  of  the  vertebra* 
and  their  iiganients  is  preserved,  overextension  may  simply  produce 
{|ist<»rtion.  (Koelier.)  If  extension  is  ass<KMated  with  torsion,  the 
J4iint  is  more  atfi^tt.'d  on  the  ?5ide  U\  wliieh  the  faee  is  tnnied.  Uoi- 
latend  distortion  nwults.  With  tlexion  and  rotation,  on  the  other 
hand,  the  ojjjMisite  joint  suffers  the  greatest  amount  of  damage.  Not 
infrtH|nently  the  joints  of  iseveral  neighboring  vertebrie  are  afftH?ted  at 
the  same  time.  This  has  been  demonstnitnl  experimentally  by  v. 
Kryger.  Aeeording  tr>  Kotficr,  distortion  affeets  most  frequently  the 
fourth,  fifth,  and  sixth  cerviril  m  ittbr.e, 

Symptoms. — The  sympttun^  ot"  ilistortion  are  usunlly  due  to  pain 
in  the  region  of  the  damagwi  joint.  Anything  prodneing  motion 
caufles  pain,  stieh  as  pas.si%'e  movements,  pressure  on  the  head,  pressure 
on  the  lateral  joints  and  sjiinons  jinx-esses  f>f  the  vertebrte  injured,  as 
well  as  of  the  neighl Hiring  vertel>nie.  The  patient  avoids  motion , 
He  ki^f>s  his   head  stiff,  and   with   tmi lateral  injuries  holds   it   in  a 
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position  which  avoids  ten.-^iiin  on  the  injured  ligaments.     The 

held  towurd   thi.'  shmilder  of  the  affected  .side  and  the  face  is  tinned 

toward  tlie  h«dthv  side. 


■ 


SunietiaTes  with  distortion  there  are  i^ymptoms  due  to  injury 
the  cord*  Although  this  structure  is  hardly  ever  crushed,  the  for«Ki 
overexteusion  or  flexion  may  l>e  followetl  by  fatal  hsematomvei^B 
(Wagner-Stolper,)  ^| 

Diagnosis, — The  diagnosis  is  made  frttni  the  excessive  |niin  on 
motion  and  tlie  absence  of  deformity.  The  seat  of  pain  will  locate 
the  injury  more  accurately. 

Treatment. — The  treat meut  <jf  distortion  consists  in  placing  the 
region  at  rest,  which  is  best  done  by  fixatittn  and  extensiun.  The 
symptoms  usually  suliside  within  the  course  of  three  or  four  week^, 
sonietinies  s<Hiner.  Soniettnies  tulierculosjs  develops  after  injuries  of 
this  sort^  especially  after  the  slighter  varieties,  so  tliat  these  |>atieiit& 
should  l)e  kept  under  ohservatton  for  a  c(>tl^idem^)le  time.  ^ 

Isolated  Dislocation  of  the  Lateral  Joints.— The  mechanism  H 
dislocation  ha.s  already  been  considered.  The  upper  vertebra  is 
always  spoken  of  as  the  dislcH^ited  one,  so  that  there  is  only  one  is<:>- 
lated  anterior  dislocation,  aside  from  hixatio  capitis,  which  will  be 
considered  separately.  The  term  dislocation  will  he  applied  to  th<.»sc 
cases  in  which  the  articular  processes  are  hcK>ked  over  each  other, 
whereas  the  term  subluxation  will  be  applied  to  those  cases  in  which 
there  is  only  partial  dislocation.  Both  varieties  may^  occur  on  one  JH 
Ixhth  sides.  V 

Bilateral  dislocation  is  usually  associated  with  severe  laceration  of 
the  structures  elsewhere,  and  will  he  c^msidered  in  connection  with 
complete  dislocation.  Kocher  believes  that  clinically  there  may  be 
is+jlated  bilateral  dislocation,  which,  however,  cannot  be  supported  by 
anatomical  pnmf.  The  rare  cases  of  liilateml  disl(H\jtions  without 
injury  to  the  cord  may  be  considered  isolated  dislocations.  Two 
have  been  rejMirted  by  Blasiiis. 

In  unilat4'ral  dislocation  the  intervertebral  disk  may  be  disph 
and  partially  torn,  but  with  an  isolatt^l  dislocation  it  remains  intact  m 
so  far  as  it  preserves  the  approximation  of  the  atlj^nning  vertebra?, 
aided  by  the  anterior  and  posterior  longitudinal  ligaments.  The  pos- 
terior ligaments,  esi*e<:'ially  the  intercrural  ligaments,  are  verk*  elastic, 
but  are  apt  to  tear  and  may  be  completely  divided.  The  injury  to  the 
capsule  di>es  not  ivsemble  the  injuries  to  large  joints  wheiv  the  cjij^sule 
is  slit,  allowing  the  head  of  the  bone  to  pass  through,  but  is  more  apt 
to  be  completely  divided  transversely,  a  condition  which  must  favor 
replacement.  Unilateral  dishxsition  ts  due  to  an  excess  of  the  position 
as.sumed  by  the  vertebnd  column  with  rotation.  When  a  lower  artic- 
ular process  on  the  right  side  becomes  displaced  forward,  the  head 
will  be  turned  to  the  left.  Unilateral  dislocations  have  tlierefore  been 
called  rotation  dislocation  on  account  of  the  ptjsition.  The  rotation  is 
not  uncomplicated.  On  account  of  the  downward  and  backward 
direction  of  the  articular  surfaces  the  u[>ijer  \ertebra  is  lifted  on  the 
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didocated  side,  which  is  iusstx'iated  with  abduction — i.  c,  flexion — 
toward  the  licatthy  sidti.  Finally  them  must  he  ^omt-  flexion,  becaune 
the  columiJ  itself  cannot  lengthen  on  account  of  the  ligaments  connect- 
ing the  individual  vertebne,  and  the  archer  are  capable  of  being  eon- 
sidembly  separated  on  acwmut  of  the  elasticity  and  comparatively 
slight  resistance  of  the  connecting  bands.  Kotation  and  abduction 
are  produced  only  by  unilateraJ  dislocation^  wher^LS  flexion  may  be 
present  in  bilatend  (HsJocation,  and  may  Iw  uncomplicated  by  any 
other  position.  The  dia.stasis  of  the  neighboring  vertebric  during  life 
is  evident  from  the  increased  distance  between  the  apices  of  the 
spinous  processes. 

In  unilateral  dislocations  the  joints  on  both  sides  may  suffer.  The 
one  that  is  not  dislocated  may  be  sulyect  to  more  or  les8  disttirtion. 
The  vertical  axis  of  n)tati<m  is  in  the  region  of  the  vertebral  body,  so 
that  the  halves  of  the  vertebm  must  move  in  opposite  directions ;  for 
instance,  with  anterior  dislocation  to  the  right  the  left  side  of  the  dis- 
located (upper)  vertebra  must  move  back  ward,  which  will  be  associated 
with  laceration  of  the  capsule.  This  backward  displacement  persists 
until  the  dislocation  has  bcHJU  reduced.  Bilateral  opposite  dislocation, 
as  spoken  of  by  Blasius  in  cases  of  this  sort,  is  not  correct,  because 
the  term  dislocation  is  not  applied  to  simple  separation  of  the  joints, 
esj)ecially  since  it  disappears  without  any  especial  reduction  as  s<Jon  as 
the  dislocation  on  the  otlier  side  is  reiluoed.  Abduction  and  flexion 
are  most  pronounced  in  subluxations  when  the  margins  of  the  articular 
processes  lie  one  upon  the  other.  Dislocation  is  completed  by  having 
the  upjier  articular  processes  slide  downwani  over  the  lower,  w^hich 
diminishes  the  amount  of  anterior  and  latend  deformity,  hut  increases 
the  amount  of  rotation.  The  distance  between  the  spinous  processes 
is  greatest  in  subluxations. 

Unilateral  Dislocations  of  the  Lateral  Joints. — These  have  been 
termed  rotation  dishx-ations,  alwluction  dislocations  (Kunig),  and  tlexion 
dislocations.  The  former  term  is  miist  fretpiently  usefl.  The  term 
flexion  dislocation  should  be  reserved  for  bilateral  dislocations  because 
flexion  is  of  the  greatest  importance  with  this  injury. 

Etiology .^ — In  rare  cases  rotation  dislocation  may  be  due  to  direct 
violence,  such  as  a  blow"  upon  the  nape  of  the  neck.  It  is  most  fre- 
quently produced  by  falling  backw^ard  on  the  head,  esjiecially  if  the 
body  rolls  over.  This  injury  is  found  often  in  individuals,  standing 
on  the  tail-board  of  a  wag*)n,  who  fall  on  account  of  sudden  startl- 
ing of  the  horses.  If  they  do  not  land  squarely  ujxm  the  back,  but 
reach  the  grouml  with  the  head  twisted  a  little  to  one  side,  flexion, 
abduction,  and  rotation  will  be  present,  which  are  the  necessary  etio- 
logical factors  for  rotation  dislocation.  When  they  land  squarely  upon 
the  back,  extreme  uncomplicated  flexion  may  be  followed  liy  bilateral 
dislocation.  Active  rotation,  dne  to  excessive  muscular  action,  may 
in  rare  cases  be  followed  by  rotation  dislocation.  Muller  collected  19 
cases  of  this  sort,  which  were  protluced  chiefly  by  sudden  contraction  of 
the  stemomastoid.    A  similar  case  has  been  reported  by  Wagner-Stolper. 
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Symptoms.  —  The  syoijUoniv  of  uni lateral  displat'emeiit  van*  accord- 
ing to   whetlior  there  rs  a  iti>]<K*ation  or  subhixatioo.     In   the  latter,, 
aticording  to   Wagner,  the  head   1^4   bont  toward  the  lieiilthy  s^iUe  01 
accimnt  uf  the  increased  length  uf  the  vert<:bni!  eoliimn  on  tlie  affcctoiil 
side,  whereas;  in  dlsIcK^tioiis   the  liead   is   ineline^I   to  the  atfiML'ted  side.! 
Kvidenee  of  rotation,  deviation  of  the  ^spinous  pnx^ess  toward  the  affected] 
^ide^  proniiiieiH-e  of  the  transver^^*  jinx-ess  on  the  affecteil  j?iclc,  and  of! 
the  eorrt'sjHinding  half  of  the  lx>dy  of  the  vertebra  are  more  proDOiin< 
in  dislocation  than  in  subhixation.      With  d^^l^x^tion  of  the  lower  cer- 
vical vertebrje,  tlexion  i?^  as  a  rule  coni[M'nsate<l   fur  by  lordosis  of  th 
overlying  jj^irtion  of  the  vertebml  column.     Kotation  is  usually  conv 
pi'nsated   tbr  l>v  rotation   in   the   oppc»site  direction   in   the  atlo-axoid 
joint.    Kitcher  is  of  thr  opinion  that  flexitm  takes  place  always  toward 
the  diseased  side.     His  views  are  based  ujmn  his  experieuce  and  upon 
the  cimdition  foun<l  im  autopsy. 


Flo.  24; 
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T.elt  subluxation  of  the  flflh  cervicA)  rertebra. 

Diagnosis.^ — ^Only  a  j>artial  diagnosis  can  be  made  on  inspection.^ 
Displacement  of  the  spinous  prt>cesscs  shouhl  be  pidjwited  for,  and  can 
only  be  <lenionstrate<J  in  the  lower  three  cervical  vertebnc  and  in  tliei 
region  of  the  axis.  The  otber  spinous  processes  are  covered  by  tbej 
muscles  and  the  ligamenttim  nuchte.  The  anterior  surface  of  tlie  upj^rj 
three  or  four  vertebn?  may  l>e  ywlimted  in  the  phannx,  and  any  di^lcw! 
cation  of  the  two  or  three  upper  cer\'ical  vertebrae  may  be  delected  in 
this  rf^ion.     The  transverse  processes  of  the  lower  cervical  vertebra? 
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may  jiometimi's  be  fVlt  in  the  nt-rk.  Thest?  slioulil  Ije  sought  tor  alimir 
the  inner  margin  of  tht*  sternomustoid,  but  aiimnt  ulwiiys  Ih-  iuuiid  iti 
obese  individuals.  Displacement  of  the  spinous  pmcess4?ri  tuny  be 
detwted  with  the  .r-rays.  Traus verse  plates  do  not  give  as  uuieli 
inft>rraation  as  auteropjst^rior  one^,  but  may  he  of  valui-  at  times, 
because  the  prominence  of  the  butly  uf  the  wrtelnie  may  Ixniome 
evident. 

The  |>atn  is  generally  less  in  dislocations  than  witli  distoriinu.  Tlie 
muscular  traction  httkis  the  dishicateil  articular  process  against  the 
anterior  surface  of  the  lower  articular  pnx'ess,  wliich  makes  a  sort  of 
joint  that  does  not  favor  motion.  Not  infrec^ucntly  the  subhixateil 
joint  on  one  side  is  more  painful  than  the  dislocated  joint  on  the  other. 
The  spinous   processes  are   sensitive   to  pressure,  as  well  as  the  region 
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I^ ft  luxation  of  (IfOi  rervfctti  vcrU'bm     (W«pner.) 

of  the  dishn-atcd  joint,  the  prominent  portion  of  the  body  of  the  ver- 
tebra and  the  transverse  processes,  and  m*^st  cd'  all  the  region  *tf  the 
lateral  joint  on  the  other  side-  Pressure  on  the  top  of  the  head  rs  alf=io 
painful.  Active  motion  is  anxiously  avoideil,  and  passive  motion  is 
painful  if  at  all  ]iossible.  It  is  not  possible  to  diminish  rotation  by 
turning  the  head  to  the  atfecte^i  side,  on  account  of  the  linoking  ovrr 
of  the  articular  pr(wes,sps.  Motion  in  this  direction  is  compamtiv<'ly 
painless.  The  amount  of  rotation  may  be  increased  and  produce?? 
pain  on  the  dislocated  as  well  as  on  the  snbhixated  side.  The  tension 
on  the  capsule  with  abduction  toward  the  he-althy  side  is  painful,  as  is 
any  attempt  to  flex  or  extend.  Abduction  titward  the  aifected  side 
is  relatively  painless. 
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The  ctiml  .^^ymptom-!  witli  rotation  di>=k>cation  are  not  usually 
severe,  and  may  be  ab,seiit.  Severe  ea^^:s  t»f  lueinatomyelia  Imve,  bow- 
ever,  been  ubservtHJ.  Kueber  describes  '2  eases  io  wliich  the  f paralysis 
apjiearetl  later,  in  one  i-ase  alter  one  mouth  (reiliiipbtccment  ur  bemor- 
rhage),  in  the  other  after  ten  days  (redislocation  or  heniorrfaage). 
Recovery  was  almost  complete  in  Imth  easels.  Radiatin|2r  pain  in  me 
region  supplied  liy  the  nerves  puling  between  tlie  articular  pn'tcesses 
is  not  an  uneommon  symptom.  Tlie  nerves  on  the  subluxated  side 
may  also  Ije  injured. 

It  sboidd  be  remembered  in  the  differential  diagnosis  bet\i'een  dis- 
hicjition  and  subluxation  that  in  the  latter  all  movements  are  possible, 
although  painful.  In  dishx'ations  eei*t:dii  movenients  are  not  possible. 
An  attempt  lo  perform  these  movements  is  associated  with  comjiara* 
tively  little  juiin. 

Treatment. — The  treatment  of  recent  dislm-ation  consists  in  reduc- 
tion of  the  deformity  under  a  fXf'Hentl  ana\«thetic,  providetl  there  are  no 
etmnterindieatious.  The  aniestlutic  serves  also  the  purjK>se  of  allow- 
ing a  more  complete  examination.  The  relaxation  of  the  muscles 
renders  reduction  mueh  eiisier  and  far  less  liable  to  damage  the  conJ. 

Replueemeut  is  easy  Mith  subluxation.  By  abducting  the  head 
toward  the  healthy  side—/,  f*.,  increasing  tlie  already  existing-  lateral 
flexion— the  nniseles  are  stretched  that  Itold  the  articular  processes 
together.  After  this  has  been  done  a  slight  amount  of  rotation  toward 
the  diseased  side  and  letting  up  on  the  abduction  will  roduce  the 
deformity.  In  eases  of  dislocation  Koeher  recommends  first  stretch- 
ing of  the  ligtuuents  by  ineivusing  the  pathological  position,  at  the 
same  time  applying  eonsidertdjle  slow  traction.  This  sliuuld  be  fid- 
lowed  by  abduction  towartl  the  healthy  side  and  rotation  towanl 
the  affwted  side.  Rotation  slitmld  first  be  made  toward  the  healthy 
side  so  as  to  sepanite  the  articular  jirrioesses  (Hie  from  the  other  before 
al)duction  towanl  the  liealthy  siiie  lifts  the  dislocatt^l  articular  prcicess 
over  the  apex  of  its  [lartner.  Wagner  believes  that  the  preliminanr 
Btret*"hing  is  uunecessiiry,  and  abducts  the  head  immediately  towanl 
the  healthy  side  and  follows  this  up  by  rotation  toward  the  affected 
side. 

Km^her  ninkes  use  of  Glisson*s  sling  for  tlie  purpose  of  extension. 
Wagner  considers  that  manual  tractif»n  is  sutficient,  or,  if  necessary, 
t^nvels  may  be  used  for  a  sling.  This  author  |>lacas  the  patient  face 
downwanl  with  the  head  over  the  erlge  of  the  table.  The  <^pcrat<»r 
then  takes  tin*  ht^id  nntler  his  left  arm  and  guides  the  same,  while 
the  right  hand  and  the  left  partially  are  free  to  manipulate  the  c<:»lumn 
itself.  The  movements,  espwially  nttation,  in  aises  of  dislocati<>n  of 
the  lower  cervical  vertebra',  must  not  be  done  with  the  head  alone, 
because  the  up]X'r  vertebne  will  partake  only  of  the  movement.  The 
vertebral  column  shouhl  be  grasjM^d  above  the  seat  of  injury  and  the 
head  itself  made  use  of  for  the  purpose  of  extension.  Counterexten- 
sion  is  made  on  the  shoulders  by  one  or  two  assistants.  This  method 
has  the  advantage  of  being  applicable  anywhere.     When  the  patients 
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cannot  hv.  aiurstlietizLMl,  mw^fiaiiieal  cxtetii^iuri,  wliicb  i?*  niueh  more  even, 
is  iur  k'.ss  jwiintul.  If  there  is  (nilj  subluxation,  manual  extension 
without  antestbesia  will  be  siiffi<'ient. 

The  deformity  should  be  reduced  iv^  soon  as  possible.  Replacement 
is  more  tliftieult  the  longer  tlie  period  of  elap^L•il  time,  as  in  any  car^e 
of  dislocation.  It  ba^  bieu  i^uceessful  re|>ealedly,  however,  one  week 
after  the  injury.  Wagner  replaceil  1  (m^e  after  six,  and  Kit-bet  1  after 
eight  weeks.  The  conuective-tistjue  changes  and  bony  adbesions  in 
old  disltx^tions  make  replacement  not  only  ditiicnlt,  but  even  danger- 
ou?;  on  account  of  the  liability  of  injury  of  the  cord.  One  will  favor 
leaving  the  disloi-ation  alone  as  long  as  the  condition  of  the  patient  is 
bea,rable.  Replacement  is  usually  associated  with  almost  complete 
recover}'. 

Wagner-Stolper  reports  28  cures  out  of  31  replaced  rotation  dis- 
locations. Rtnluction  alone  does  not,  of  course,  complete  the  treatitieut. 
The  after-treatment  must  prevent  recurrence  o4'  the  delormity  and  pro- 
vide for  absolute  rest.  Extension  as  recommended  by  Xocber  has  the 
disadvantage  that  the  patient  may  relieve  himself  at  least  for  a  time, 
provided  he  is  not  watched  constantly.  He  is  more  likely  to  do  this 
Iweause  the  symptoms  are  apt  to  disappear  cpiiekly  after  reduction  of 
the  deibnuity.  Collars  made  of  stiff*  paper  or  plaster-of-Paris  are  prob- 
ably better. 

The  isolated  dislocations  between  the  skull  and  the  atlas  and  the 
atlas  and  the  axis  present  peculiar  conditions  which  will  be  considered 
sepamtely.  The  lateral  articulation  between  the  atlas  and  axis  allows 
of  considerable  rotation  (30  degrees  to  each  side),  contrary  to  the 
remaining  cervical  vertebrte.  Tliese  30  degrees  must  be  useil  up  before 
dislfMjation  takes  place.  The  articular  processes  do  not  extend  in  neb 
above  tlie  an'bcs,  so  that  there  i?;  little  chance  for  them  to  get  caught. 
Rotation  dislocation  of  the  atlas  tliercfore  is  relatively  untx^nimon. 
Wagner-Stolper  rejxirted  3  eases  and  Kocher  2.  Replacsement  was 
easy  in  the  3  cases  in  which  it  was  trietl. 

Bilateral  dislocation  of  tlie  atlas  is  only  possible  as  a  complete  dis- 
location with  fracture.  The  ligaments  of  the  odontoid  pnx^ess  may  l>e 
destroyed,  or  the  rnlontoid  process  or  arch  of  the  atlas  may  l>e  broken. 
Dislocations  o(  tlie  skull  are  of  little  pnictiwil  interest.  In  the  ease  of 
isolatetl  <lisplacement  (Bouisson)  reported  there  was  rotalioti  dislocation 
of  the  right  condyle  of  the  occipital  bone  backward,  pnxluce<l  by  direct 
violence.     The  patient  died  immfHliately. 

In  bilateral  dislocation  of  the  lateral  joint,  the  symptoms  of  which 
have  tdrciidy  been  gone  over,  tiiere  ia  no  rotation  an<l  abduction,  but 
flexion  is  pronounced.  This  latter  symptom  is  especially  prominent  in 
sunluxattons.  (Fig.  251.)  When  the  spinous  processes  can  be  felt, 
there  will  be  found  diastasis  and  <lisplaceraent  of  the  dislocated  vertebra 
forward.  The  upper  two  or  three  vertebm^  can  be  palpate<l  through 
the  mouth.  The  prominence  of  the  bixly  or  of  tlu*  transverse  processes 
will  be  felt  in  the  posterior  wall  of  the  pharynx.  In  the  vertebne 
situated  lower  down  an  attempt  may  be  made  to  j>alpate  the  deformity 
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:tli>ug  ilic  iiiuur  luartriii  of  iIk"  >toniH]uusi«<it|,  as  alroadv  ck'^orlbt**!      T' '■ 
j"-nivs  may  ho  of  value  in  this  otinni't'tioiL 

Dit*lura(i(tn  <>!'  \\\v  vcrtfhral  h<M!ii'?i,  ispcruilly  %A*  tho    h»wt*r  ctiTvi»aU 

tiru's,  (nay  [HvtthKr  prtyssuru  upon  iht- 
irsf>phatjiis,    which    i*     lol lowed    by 
more  *»r  hss  tliffiiiilty  in  swaHnwinp. 
As  a  rule  bilateral  disi«»r*atinn  is  hk^k 
«iat«'"!  with  tVacturt'  nr  i]i^K>c:iti<ifi  of 
the   iMHiy  (►!'  the  verti^hm.      The  ciij?- 
liK-utinii     is    RHltK^d    after    Hutiir*^ 
jnt'th(Hl  by   first   rephicirijj  »»n«'  joint 
ami  then  the  other.     \Vagiier-St«>lper 
L'X presses  the  opinitm  that   x\\o  r«»r»l 
may   be   injun^   with    this    niethtidf 
es|x*cially  since  with  bilutenil   ilish>- 
iiition   it:?  positiim  is  alroady  such  as 
to  emhimier  it.    They  advise*  traction 
until  the  artieithir  preH-t'sses  can  ride 
past  each   (tther,  and  follow   this   up 
by  sliglit  extension   backvvatxi    with 
jKressure.      In    eases   of    subluxation 
t!ie  amount  of  traetion   nect*?4SAirv   i^ 
inneli    less    than    with    di.slocatton!^, 
Wajrner-8tol|>er    places    the    patient 
on   his  back  witli  the   hea<l  over  the 
e<lge  of  the  table.     The  ^houKlers  are 
steadied  l>y  an  nssistant.      Oreat  care 
shtkuld  he  taken  not  to  flex   the  tteck, 
he<rause  I  he  dislocation  is  increasrnl  and 
the  eord  is  mare  liable  to  Iw  injure<h 
Oonttisioiis  of  the  Vertebral  Column  and  Isolated  Fractures 
of  the  Vertebrae  t Contusion  Fractures). — Isolate^l  fractures  ot'  tijo 
bodies  of  the  vertebne  are  always  pressnre-fntctures.     They  are  pro- 
dncetl  by  some  fonr  aeriiij^  in  the  lon^  axis  of  the  spine.      Not  all    the 
sections  of  (be  sjiine  are  siibje<"ted  to  this  pressure  :  only  those  which 
have  a   snpportin<r    funetion—;.  r,,  the   anterior  eohimn  of    vertebral 
hoilies  and  intervertebral  disks  and  tlie  double  coUiinn  of  articular  pn»c- 
esMses   behind.     The   stni^le   eolumu    in   front   ami  the   rlouble   f^jJumn 
behind  niay  be  shortened  by  any    pressure  acting  ia   the  loujLiritudinal 
axis  of  t!ie  spine.     In  the  posterior  columns  the  articular  pHx-essi's  slide 
past  each  other.     The  amount  of  shorternnj!:  possible  in   this   way  is 
not  great  and  S4io]i  meets  with  bony  resi.stinee.     Fracture  of  the  artic- 
ular process<\s  ami  of  the  arehes   is  not  very   common  on  ac«x»unt  of 
the  dense  consistence  of  the  areh.     The  anterior  column  is  much    more 
elastic  on  account  of   the  interposed  syncliondroses.      It  is,  however, 
nuich  less  ressistaiit  lKM?aiise  the  bHKlies  of   the  vcrtehnr,   con.stj^ting 
largely  iif  sponjry  bone,  are  ver\'  apt  to  collapse  and  the   intervortebnil 
disks  may  become  crushcti.     Practically  the  shortening  of  the  column 
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is  generally  combinefl  with  flexion*  After  the  articular  columns  behind 
have  shortened  to  their  limit,  flexion  and  compression  of  the  vertebral 
bodies  and  intervertebral  disks  follow  until  the  liniit  of  tlieir  elasticity 
is  reaches!,  when  contusions  of  the  di*ks  or  pressure-fractures  of  the 
vertebrse  result. 

Flexion  may  l)e  producetl  in  various  ways.  The  individual  has  a 
tendency  to  flex  his  spine  while  falling.  This  amount  of  flexion  is 
increaseil  when  he  lands  on  his  head  or  his  feet*  The  normal  posi- 
tion of  the  thoracic  column  Ls  one  of  flexion,  and  this  position  is 
simply  increased  by  any  force  acting  in  the  longitudinal  axis.  The 
unequal  resistance  of  the  three  columns  is  of  importance  because  in 
case?  of  flexion  the  weakest  colunm  gives  way  first  when  overtaxed — 
i.  «.,  the  anterior. 

The  effect  of  flexion  on  pressure-fractures  varies.  It  may  be  so 
marked  that  dishxjation  of  the  lateral  joints  is  ass«jciated  wnth  fracture 
of  the  body.  The  mechanism  is  practicaUy  the  same  as  with  isolated 
dislocation. 

Contusions  of  the  bodies  of  the  vertebrae  with  fissures  may  be  con- 
sideretl  theoretically  a  preliminary  sta^je  of  complete  fnictures,  although 
practically  they  cannot  l>e  demonstrated  or  distinguished  from  true 
fractures.  As  a  rule  the  entire  column  is  subjected  to  the  force, 
although  the  fracture  is  of  one  or  a  few  vertebrae  situated  close  to 
each  other.  This  is  explaine<l  by  the  tact  that  the  elasticity  of  the 
vertebral  c«>lumn  and  the  predisposition  to  pressure»fracture  vary  in 
diflerent  regions  of  the  spine. 

The  thickness  of  the  vertebral  bodies  Increases  from  above  down- 
ward. The  disks  are  thinnest  in  the  dorsal  region,  corresponding  to 
the  slight  amount  of  mi>bility  in  this  section.  The  inten^ertebral  disks 
ape  thickest  in  the  lumbar  region,  eorres|wnding  to  the  large  verticid 
diameter  of  the  vertebral  b^xiies  in  this  region.  The  relative  thickness 
of  the  disks  is  greatest  in  the  cervical  re^on,  and  the  horizontal  diam- 
eter of  the  btxlies  and  disks  increases  fnmi  al)ove  downwanl. 

The  flexibility  of  the  column  is  great€:«t  in  the  cervi<';d  region,  and 
pressure-fractures  are  rare  here.  They  are,  on  the  other  hand,  ex- 
tremely common  in  the  dorsal  region  and  npper  lumbar  region.  All 
sections  of  the  dorsal  column  are  not  e^pially  liabU^  to  fracture.  The 
last  two  or  three  dors:d  vertebrae  and  the  fin=!t  lumbar  vertebra?  are  the 
seat  of  election.  The  upixr  thinl  of  the  dorsal  column  and  lower 
lumbar  region  are  much  more  rarely  affpcted.  Kocher  found  that  of  23 
isolated  fnictures  of  the  bodies,  the  eighth  to  the  twelfth  dorsjd  verte- 
bra? were  affected  1 1  times  ;  the  lumbar  column,  7  times  ;  the  twelfth 
and  first  lumbar  vertebrre  were  afTecte<l  .1  times  each.  Four  of  the 
23  fractures  were  in  the  up|)er  third  of  the  dorsal  rc^on.  The  old 
explanation  that  fractures  are  more  likely  to  occur  where  a  flexible  por- 
tion of  tfie  column  joins  with  the  rigid  section  (Malgaigne)  has  bt'cn 
dtecarde^L  Kocher  has  calle<l  attention  to  the  fact  that  in  the  n-giou 
when^  fractures  are  most  oommoa  the  spine  has  little  power  of 
flexion. 

Vou  11. 
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Siii<jfK^  foiitusioiis  (if  tlu'  iiittrvertdiral  ilisks  atf  imfoniniou,  am 
havf  iinly  been  touud  m'^'iisitmally  mi  nutopsy.  When  the  uIkivi^ 
dt'scribetl  mecbani^ra  is  aftplied,  the  intervertehral  d i.^ Us  become  cru^hwJ 
botwiMi'ii  lht>  vertebral  htHlies.  If  the  anioiiiit  fit*  pressure  exceeds  a 
eertiiiii  limit,  the  peripheral  w>liii  ^ul^stallee  ol'  the  disk  ruptures  un 
aceoMiit  (>r  llie  pressure  brought  to  bear  tipoo  the  central  [K>rtion,  whieb 
is  idniHst  ItijUid. 

A  slight  piisterit»r  dctbrtnity  witli  pn>niiiieuee  nt  the  s))itiotiH  pruca^i 
bi^loti^iiifj:  to  till'  vertebni  iiuiiitiltately  atmve,  swellin^^  h>cal  jiaJn  oD 
pressure  aud  motion,  c*r  ou  any  suddeu  jipplicati«»n  lA'  \%eight,  sueh  as 
pressure  ujmju  the  head  <»r  shoulders,  arc  sitriiitiwitit  symptoms.  Re- 
covert'  takers  place  by  syuust4isis  uf  tin*  two  adjoin ing^  vert^hne,  and  the 
syiuptouis  do  not  disiippear  until  tins  proeess  is  eoniplete.  During 
life  it  will  hardly  ever  be  possilile  U>  distinguish  this  coiulition  t'rora 
jTreHsure-friH'tures,  and  *mv  will  \)v  obligwl  t<»  trent  the  csise  as  a  tnict- 
ui-e.  J^vssure-iraetun's  of  the  h(Klier<  of  tbe  vertebi*a?  are  timch  more 
eonuiion.     The  anterior  rej^ion  (tf  tlie  body  witli  forced  Hex  ion  bocomeii 

sulijeeted    to    an     inercasod 
Fit).  252.  aniuuot   of    pressure     whieli 

e\eee<ls  thai  bnuight  to  bear 
U|Min  the  j)osterior  |x)rtion. 
(Fijj,   252,)     The   body   of 
the  veilebni   is    ehsinir(^l   by 
the  t*n're  to  a  wc^ljure-shaiKHl 
niass.     The    continuity    tif 
the  individual  vertebra  may 
he  preserveih      The  cruslieJi 
inmy  seetinu   hei*om€*f«    more 
dense  and   the    vertical    di- 
ameter  of  the   lx)dv    iti   df- 
ininislietl,  wherc^us  the  hori- 
zontal diameter  is  inercasiHl  (prf's^ure-fmetiUTx   in   the    strict    sense  of 
the  word,  Midtlk-dtirpf ).      In  other  r^ir^vf^  there  may  Ih-  tnie  fnigments, 
whieli  are  arraiiL'^ed   in  a  more  or  less  typical  way.     Several    fmgments 
may  bo  broken  out  at'  the  up|ver  anterior  edge  of  the  ImkIv  (anterior 
we<lge  fragments,  Fig".  253).     Tiiis  is  produee<l  by  the   upward    press- 
ure of  the  anterior  lower  mar^rin  <tf  the  eonipressiu*r  vertebra*.      The 
upi>er    vertebral   body  exerts  a   pressmv  from   above  downward  and 
bsiekward  so  that  one  or  more  fniLrments  of  the  erii>hc'd  vertebra  mav 
he  ernshwl   out  backward   into  the  vertebral  eansd  (jMisterior   wedjretl 
fragment).      If  the    amount   of   displaeetnent    is    great,   the    |K>8terior 
longitudinal  ligimient  lieeomes  toni,  or  lifttil  off",  which    is  more   com- 
mon.     Fig.  254  represents  an  anterior  and   a  |K>sterior  we^lge    fmcture 
without  sohitiiin  of  n>ntinnity.     This  individual  suffered  from  oFte<»- 
jK>rosi?s.      If  the  iM'nding  is  not  pure  flexion,  hut   is  eombint»d  with  n 
certain  amonnt  of  abductiim,  ouL-hulf  of  the  v<'rlebra!  IhkIv    nuiv    be 
crnshefl  to  a  gn^'iter  extent  than  the  other, 

Etiology. — The  force  necessary  for  the  production  of  a  fracture  is 


Old  coinprcsslrm  fracture  of  lumbur  vertrbm. 
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ugoally  suiiplit><l  by  u  fall  \\\^m  iho  liettd  t^r  iieck  ur  on  the  siicnini  i»r 
feet.  In  thu  former  cashes  tlK-  cervical  iind  upiHT  tlor^al  vertebrie 
are  iiion*  a[it  tu  be  duniugetl.  In  the  Ixitter  cjl*<*8  the  lower  section  is 
more  liable  to  gutter.  Thi>  iaet  lia>  l)een  <lemoostrate*l  clinittally  and 
€'Jt|^»erinientidh',  (Bonnet.)  The  aiuoiiut  of  furee  applietl  or  die 
height  of  the  fall  neetl  not  be  etJpecially  irreat,  and  it  is  to  be  pre- 
NUined  that  the  indivi<hial  is  surprised  anil  not  able  to  assume  a  }xisi- 
tion  sufficiently  tpiiekly  t»j  break  the  force  of  a  cora|^»ai"atively  slight 
fall.     Pressure-fractures  are  obser\*ed  much  luttre  c«fmmonly  in  men, 

Fro.  253. 


Fmta  eompresion  fracture  of  twdy  of  Am  laintjar  vtrtebra.  wiiu  separation  of  wedge-shaped 
frtti^ent  In  front.    <Br««lau  liutitiite.i 


a^ually  in  the  prime  of  life,  when  they  are  moet  expose<l.  Women 
are  mr^Xy  affect*^,  and  the  ci:>ndition  \\n^  not  been  reported  in  childrt*n 
under  sixteen  years  of  ajje. 

Symptoms. — The  chief  symptom  f»f  pressure-fracture  is  a  circum- 
scnlxnl  anteroposterior  deformity.  The  gn'cater  the  amount  of  damage 
d«ine,  the  more  pronoiUHnyl  the  pn>minence  of  the  spinous  prooes;ses, 
but  in  slight  «?ase«  the  condition  may  be  i»verlooked  entirely.  The  an- 
gular deformity  may  ilisjip|)ear  sp«intaneously  with  fresh  fractures  the 


Wedge-ihai>e(J  imsh  vf  a  f.nirtli  lutnbar  vertebrft  iti  ceneml  <>8teopcro«l«.    (Anterior  and 
posicrifir  wedge.)    (Brcaluii  InstlluU'.} 

diminif^becl.  The  axU  of  the  defornnty  passes  through  the  lateral 
joints,  BO  thLit  tlie  arches  ami  traiiver>4e  prtx^sses  behind  this  are  sepa- 
rated. Tlie  htnly  nf  the  vertebrie  i mined intely  iibove  the  injured  one 
sinks  dowtnvard  until  it  renehes  the  neeessjin-  lumy  supjMjrt.  Tlie  ct>r- 
rf*sp*ndJnir  .spinous  [)roce!-.s  it*  elevated,  iMN'onirs  pnmiioent,  and  forms 
tlie  npeK  <tf  the  kyphos?!!^.  When  seveml  vertebne  :ire  destroyed,  no 
individual  -ipinous  process  is  es^veeially  }>rondneut,  iintl  tlio  kyphosis  is 
more  round. 
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In  the  early  stages  the  deformity  *im  iisiially  IxMtbl  item  ted  by  trac- 
tioii*  Liiiter  the  HjT'itiit^iits  heeiinie  adujvteil  a>j  well  as  the  muscles, 
(^llus  farms,  and  when  the  intervertebral  disks  are  destroyed,  synos- 
tosis of  the  alleeteil  vertehne  take.s  [ilace^  .sn  tliiit  the  kyphosis  heeotties 
fixed.  This  traunialie  ankylosis  is  permanent  when  Imuy,  Even 
when  fibrous  the  fixation  may  be  sueh  that  the  movement*!  of  tliis  sec- 
tion of  tlie  column  are  su  slight  that  tliey  can  liardiv  be  deteetetl. 

The  ehan«j;e.s  in  the  weiy^ht-ljciiriui^  relatiuus  serondary  to  deibrmity 
are  somewhat  oompeiisated  t<>r  by  lordnsi.s  nf  the  iiriL;!ilioiing  seetinns 
of  the  spine.  This  e(»mpen:?ati4in  may  Ije  insiitheient  ijeeause  on  ae- 
couDt  of  the  sudden  deformity  there  was  no  time  for  the  vertebne  to 
adjust  themselves  to  thi;  new  position,  and  l»©cause  the  solid  vertebne 
of  vigorous  males  have  little  tendency  to  undergo  enmpeusiitory 
changes. 

When  the  pressure  was  brought  to  bear  more  on  one  side  than  on 
another  the  deforuuty  will  show  a  eertain  amtuint  of  lateral  disjjlace- 
ment.  Scoliosis  and  kyphosis  are  not  infrt'i[ueutly  present  at  tlie  same 
time.  Compensahjry  seoliosis  devclnps  in  tbe  neiglil Miring  region  ui' 
the  spine,  but  is  subject  to  the  same  limitation  as  compensatory 
kyphosis. 

At  the  moment  of  iujiny  the  puti<'iit  usually  has  a  hx^alized  sense 
of  pain.  In  sliglit  e^tses  whiclj  are  discovered  later  *m  aeedunt  uf  the 
secondary  signs,  tlte  piin  m:iy  lie  so  slight  that  the  iiijurc^l  itidividual 
is  able  to  walk  about.  Ordinarily,  however,  tie  is  unable  to  stand  or 
sit  up,  or  nin  do  so  only  with  enusiderable  pain  on  aeemmt  of  the 
su|>enm|M)sed  weight.  Pressure  tm  the  head  and  shuuhlrrs  increases 
the  pain.  The  seat  of  injury  is  usually  indieatwl  by  a  spinous  prncei*3 
being  sensitive  to  pressure. 

The  symptoms  may  be  so  slight,  «^s(HM'ially  when  there  are  other 
injuries  that  attniet  mnre  attention  mid  iietvssitate  }vn*longed  rest  in 
bed,  that  tln-y  may  l>e  eompletely  ovrrh Hiked.  The  presetire  of  a 
fraeture  will  l3ee<jme  evident  in  these  etises  on  the  first  attempt  of  the 
|)atient  tc»  sit  up.  When  the  type  nf  injury  leads  one  to  suspect  that 
tlie  spine  may  have  been  daniaged,  one  shoidd  never  neglect  to  investi- 
gate ejirefully. 

The  presence  of  a  frai-ture  «ff  tlit-  sternum  should  always  lead  one 
to  sns(»eet  sume  injury  of  the  vertebnd  column.  Fractures  Ix'tween 
the  manubrium  and  body  t>f  the  .stei*num  at  the  level  of  the  second 
costal  cartilage,  less  frequently  of  the  manubrium  itself,  and  nirely  of 
the  Ixxiy,  aeenmtmny  fractures  of  the  vertebne  so  frequently  tliat  it  is 
fair  to  pn^ume  that  there  is  some  ctmneetion  between  these  lesions. 
The  violent  flexion  combinetl  with  the  forcing  down  of  the  chin  on  to 
the  breast  iMUie  prubably  priMluces  the  fnicture. 

The  nerve  and  cord  symptoms  maiidest  themselves  as  roi>t  pains 
due  to  pressure  upon  the  nerves  within  the  constricletl  inter\ertebnil 
foramina.  8ympt«tms  due  to  injury  of  the  cord,  which  may  V)e  com- 
pletely absent  now  and  then,  are  prrMlncetl  in  various  ways.  The 
most  severe   irrepardble  changes  are  priKlucetl  by  a  posterior  wedge 
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{niisnwni  wliirh   luK'nincs   (lisl<unt«'il   into   the   winal    and    i: 


Jissocwil 


witli   uunv  ar 


o.\t(ii>ive  c*<nitu>i<ni  *A^  tliv  v*inL      Tlu?  entire  tnui» 


verse  t;e«*tioii  nr  imly  jxntiniis  msiy  l>e  affeeteti,  and   in    rare   caiii*'*'  tLi* 
pirtin"e   may  be  tliat  uf  ii  iniilatenil    lesiou.     The  abnumuil    flexitHt  at 


the 


tune  *d  rnieture  niny  |iri»<liu*c  liifiiint<jnjy«.'Jia.  It  is  an  im[K>ctant 
fiiet  that  tlie  anmuut  <it*  dislocation  i.s  jr^nicrally  ^resitest  nt  the  moment 
of  trauma,  aiut  that  it  Jiiay  bi-  hir^dy  redm^'d  wlwu  the  for*.'**  a|i|iltc<l 
i.s  removeiL  Jn  eases  of  tlii.s  sort  the  su^t4^I»*'y  may  s^how  a  complete 
tran.svcrwe  lesiuii  t/f  the  e<»nl  with  an  iipi»r«»\inuitely  normal  vt^rtebnil 
ctiiial.  Wlien  tlie  trwitrnent  i.s  imt  nnn-iiNiJ  out  in  nise?*  of  fracture  lor 
aHuffieirnt  leiii^tli  ui"  tiiiu*,  etinl  symjitoms  may  devel«ij».  If  tlif^  .-^pine 
i?*  allowed  to  snp|K>rt  weijirht  at  too  early  a  date,  tlie  dislt>cation  may  be 
reprothicetL  Tlie  t-nnw  symptf»inH  may  W  ?<?er>iiclar>*  to  pressure  fn>in 
cailiis  or  to  i)illaminat«n'v  (4inng^s  in  tin-  meinbrnnos  «»f  the  eonl. 
Callus  is  I'.NjHrially  apt  to  |>r(K3ueo  i^ymJltonls  l>y  diinini.^hing  the 
Itmien  of  tht*  canal,  because  tlte  fracUuv  always  heals  purely  hy  jjeri- 
i^steal  bone  t'ormatiun.  The  destroyitl  sjxmgy  |Mrt-ti<m  uuiy  l>e  e<«i- 
sidi-nibly  absorlwxl.  Tlie  s|HHipy  |Hirtion  is  espn-ially  liahle  to  be 
(lestroycMl  when  i^arly  bearing  f»l"  weiirbt  is  adde<l  to  the  (iamag<L*  pn»- 
dueed  by  the  prininry  injary. 

Contusions  of  one  or  more  synehomlrfises  takitit;  plaet^  at  the  timp 
of  fr.ietnrt^  heal  in  the  same  way  as  isolated  ciuiliisions,  by  8vnf.«i- 
tosis  of  neitrliborini!:  vc rtcbne.  In  this  way  several  vertebne  may  l>e- 
come  unitetl  Ity  bony  union,  Koeher  pret?ents  several  speoiinens  oi' 
this  sort. 

Treatment. — The  chief  point  in  treatment  is  tn  remove  for  a  con- 
siderable lenirth  of  time  any  weiijht  from  the  e<»Unnn.  Tfiis  may  be 
done  bv  traction  when  the  fnieture  is  Wi^h  np.  AVhen  the  lesion  h 
lower  down,  traction  places  tlic  pnrts  at  rest,  ^vUieh  may  even  he  indi- 
cated on  account  of  the  jKiin  alone,  laying  liat  on  tlie  back  removes 
the  snperincnnibeut  weitjht.  Tins  may  be  still  further  aided  hy 
plaeinir  pillows  beneath  the  back  or  placing  tlie  fiatient  on  a  I{an<jb- 
iuss  swiajLT,  which  tends  to  ovcivxtcnd  tlii-  kyjyiiosis.  Heferenet*  will 
be  made  later  to  the  methods  usetL  The  patient  should  not  be  allowed 
to  leave  the  IwhI  i'or  four  to  si.\  weeks. 

Traction  and  overextensiou  tiotonly  remove  wcifjht,  but  also  tend  to 
rephiee  the  fm«rments.  Ry  pliH-iuir  under  t<'nsiou  the  lijir«)inents  whose 
continiitty  is  preservtHl  the  dislocated  ptcees  of  bone  may  be  pushed 
back  into  placL',  The  posterior  lontritudinal  ligament  when  intact  is 
of  especial  importance  in  this  coimeetimi  because  it  may  aid  in  replac- 
ing the  posterior  fniijjments  tliat  endanirer  the  cord.  The  lon^ritudinal 
dislocation  is  idso  ovcM'conie  by  tlsoe  methods,  :ilthouirh  only  teni|>o- 
rarily  as  a  rule.  The  fractured  vcrtehn*  has  not  only  been  subdivided 
into  fnijBnriients,  which  may  unite  within  a  few  weeks,  but  it  has*  alaO 
Iweome  too  low  on  account  of  compression.  Kxtension  cannot  remove 
this  chauire  in  shape.  The  di'tbrniity  of  theeohunn — /.  *:,  the  kypluH 
sis — remains  pcrntnntMit,  or  napix-ars  as  soon  as  the  patient  attempts 
tn  sit  up.     Supporting  a|>|nimtus   is  not  able  to  prevent   this   symp- 
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torn,  which  aeooiiqmnii's  almost  all  ihu'tiirfs  <hie  to  mnipiTSNinii, 
uiih'ss  thi*v  art'  iiuulo  so  oxtt'iisivu  and  lieavv  tliat  tlit'V  iiiv  t*xtr*'iiH'ly 
ioounveJiiont  and  can  be  woni  by  i\w   patient  only  J<>r  a  shoi't  while  at 


tinii 


Tin 


itinent   ihcv  are 


the  defbnnity 


tjH?ars.      It 


*eninvi 

should  not  be  LTMiclndtHl  from  tlicK*  statenieiitti  that  the  removal  of 
wei^Hit,  loit^-ooutiiiiieil  rest  it]  be<:l,  traetioti,  and  hnally  sn]>jMirting 
api>itratii,s,  at  lea.-^t  in  the  slighter  c^-^es,  are  useless.  Asiile  iWun  a  tew 
seooudary  conditions  tIeveKjping'  ei^jHjeially  in  those  not  ajipntpriately 
treated,  as  vvell  as  iVimi  the  tact  that  rest,  es|)e<*ially  in  the  early 
stages,  cannot  be  avoiidt*tl  on  aee<aint  nf  the  j^min,  tins  turni  ul*  treat' 
ment  has  the  importiint  task  of  preventing  any  increase  in  the  disloca- 
tion of  tfie  injnred  vertehne. 

It  i,s  qnestiouable  whether  h'{r;ition  of  the  spinous  pHK-esses  or  of 
the  vertebral  arches,  as  recininnetaleil  by  Chipanlt,  is  eai«ihle  of  jier- 
manently  fn"evetrtin«]^  disW'ation.  The  iirineiple  of  tins  treattnent  is  as 
follows:  The  sj>iiious  processes  are  jirevented  from  separatinii,  which 
is  supposed  secondarily  to  jvrevent  the  b<Mlies  of  the  \'ertebrie  i'nmi 
becoming  approximated  or  sinking  in.  Pennaneut  extension  is  pro- 
duced in  tins  way.  Chipault  exposes  the  spinous  priu'esses  in  ipiestiuri^ 
|XTforate.^  them  transver>ely,  |iasses  wire  through  the  Ijoles,  and  con- 
nwtvs  tlie  adjoining  verte!jne.  The  arches  may  be  joioed  in  the  same 
way»  and,  if  neetls  bo,  the  transverse  protfcs.ses.  Xt^thing  new  is  to  Ix^ 
added  to  what  has  l>een  said  regaixling  the  treatment  of  injuries 
of  the  coi**!.  The  prol>abiiity  of  sptMitaru'ons  reitnctiou  or  reduc- 
tion following  tnietion,  and  tiie  irreparability  of  *"hanges  in  the  ccu'd 
itself,  niid^e  an  early  operation  useless.  The  di^tnrbantx^s  due  to  tiM> 
early  beiiring  td'  weight  almost  always  disa|>p^ar  with  appropriate 
treatment.  Overgrowth  i)f  callus,  on  the  tfther  hand,  wIkmi  |H'essiiig 
upon  the  <Mrd>  as  well  as  cicatricial  contrartions,  niuy  l)e  great Iv  :iidrd 
by  surgical  iuterfeiience.  The  symptoms  jtrodtu-ed  by  tliese  processes 
correspond  to  those  cjf  extradural  tumors.  The  teelmic  of  the  opera- 
tion has  Iktu  described  in  conuH^ion  with  laminectornv. 

Traumatic  Spondylitis. — It  is  gem-rally  aceepted  tJiat  true  fractures 
may  be  the  primary  caust^  of  this  disease.  The  initial  tnnmia  is  often 
very  slight,  and  ir  must  be  prcsumiHl  therefore  that  fnietures  may  follow 
very  insignihcant  injuries  and  pnxhice  very  slight  symptoms*  It  is 
questionable  whether  the  term  spondylitis  is  appropriate.  The  afft^'tiou 
has  many  things  in  common  with  local  f»steotualaeia.  Tliis  condition, 
however,  is  eonsidcnsl  l>y  v.  Recklinghausen  to  Ijc  an  inflammatory 
process,  so  that  the  tniumatic  comlitions  of  the  vertetine  may  ho  inilani- 
matory  in  nature.  The  term  spoudylomahuua  traunuitica  would  be  per- 
haps niore  apjiroprtate.  The  i-ondition  was  fir>t  described  by  Schetlct 
and  later  by  Kiimmcll. 

Symptoms. — Tlie  indivithial  sut!ers  at  first  from  some  injuiw  of  the 
spine,  suf:h  as  might  he  considerwl  in  the  eti<dogy  of  e(unpres.sion  fnict- 
ure.  Sometimes  the  iitjtiry  may  be  so  severe  that  there  is  u(»  *lonbt  as 
to  the  existence  of  the  fracture,  while  in  other  eases  the  ndshap  may 
be  so  slight  as   to  produce  only   insiguiheant  symptoms  that  subside 
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vvithin  a  few  days.  The  !?tagc»  of  iojiirv  with  its  corresjioudiug  ^y 
tonis  is  now  pu,H>ed,  In  tin*  H.'<'<>n*l  stagt',  which  may  last  for  n  vary 
Iciii^^th  nf  time  (in  one  «»f  Kiiinnit'll's  i-nse^  one  and  vl  liaLf  Vi-ars),  the 
individual  may  fet'l  ahsolnU'ly  wolL  Tiri.^  interval  frt*e  fnun  tiy-mptoms 
is  followcnl  by  the  >;tages  of  ii|>ondylitis  tramnatica  proper.  Piiin  r<eA|>- 
pcsirs  in  the  injured  portion  of  tlie  cohmm,  neuralgia  of  the  intcreo^tal 
nerve.s  with  eonl  syiuptcMus  of  varying  <legree  18  present,  and  a 
kyjiliosis  develops  whieli  is  sharp  when  oidy  one  vertebra  lii  involved 
and  nnind  when  the  condition  iit^ectts  >*evenil.  Thi**  prumiuent  |K>rtii»D 
of  the  ?jpine  is  senhitive  to  direet  pressure  or  to  j)re>*8iire  in  the  long 
axis  of  the  enlumn.  Suspension  remove.s  the  kyphosis*,  whereas  the 
loeiil  proniinenet'  «if  tlie  spinous  pnn'e^^s  jH?rsists. 

The  Hrst  stage  i-s  short  when  the  original  trauma  is  slight,  and  long 
when  tlie  injury  m  extensive.  In  the  latter  ease  it  ie  pridiingttl  at 
the  expense  of  the  interval  frei^  from  symptoms,  and  muy  even  be  fol- 
loweil  directly  hy  the  stiige  of  spondylitis.  Pro^rest>ive  >ofteninp  of 
the  vertebne  aifeeted  l)y  the  tnmnia  i?*  characteristic  of  this  efindition, 
and  leads  to  changes  in  the  shaju?  of  the  spine  associated  with  extreme 
f^Miin  in  the  iYgii>n  of  the  diseased  verteline.  Nerve  symptoms  are 
always  present.  The  assun\[»tion  that  the  clinical  picture  is.  due  simply 
to  fracture  and  the  dcstriK-tiun  pmducti!  hy  this,  does  not  explain  the 
long  intervals  fi*ee  fn*m  >ym}itonis  during  which  the  patient  mnv  forpet 
the  original  trauma,  so  that  the  surgeon  is  forced  to  c*»nchKle  that 
sponilyl(>miilacia  has  deve]o]>e<l  in  some  way  or  other  follciwin^  the 
injury.  Knowledge  of  this  form  of  disease  is  of  practit*nl  ini|K>rt^ 
aiice  htx^ausc  many  of  th<'  patients  carry  aecidenl  insunuire  and  are 
unjustly  consi<lered  malingerci"s.  On  the  otlier  hand,  it  may  be  ex- 
tremely diffi*"ult  or  impossihie  at  the  first  examination  to  g^ay  whether 
the  deformity  is  due  to  fracture,  ami  that  the  pain,  etc.,  is  simulated^ 
althcKitrh  if  is  well  kufvwn  tliat  the  i'ondition  may  not  pr<Hln<*e  unv  dis- 
turbing symptoms  whatever;  or  whether  tlie  patient  is  really  snftering 
from  sjx)ndylitjs.  The  prest-nce  of  nerve  symptoms  and  the  eonrse  of 
the  pnx'ess,  combinefl  with  measures  which  enable  one  U*  distinguish 
lw*t\veen  actual  and  simulatetl  pinus,  will  enable  a  correct  dia^ijosit^ 
Tlie  ]tain,  for  instant>t%  is  not  always  refcrnd  to  the  wime  sjiot,  Ixx'ause 
the  pnticnt  forgiis  when  his  attention  ts  distracted. 

Diagnosia,— 1 1  may  be  very  diftieult  to  distinguish  the  tratiniatie 
from  the  tiiber<'nlous  conditions  of  the  spine,  es[)eciiiilly  when  it  is  taken 
into  consideration  that  the  latter  [jrcjcesses  fretpiently  follow  st»me  slight 
injury,  The  ab>euce  of  sjieeiHc  tulierculrms  pnii^csses,  euch  as  abseejsses 
and  tul>erculous  lesions  in  other  organs,  the  degree  and  extent  of  the 
tenderness,  which  in  tuberculous  conditions  Pt^m  to  be  less  than  in 
spondylitis,  may  aUo  l>e  t>f  imt>ortance  m  the  ditferential  diagnosis. 

Frognosis.^ — Tlie  pnignosis  is  duubtful.  In  sttme  cases  consolidation 
takes  place,  the  pain  disappn-ars,  and  the  colunm  is  again  able  to  sup- 
j>ort  weights  In  other  eases  the  ppine  seems  to  lose  its  mipporting 
power  |K^rmanently  und  the  pitients  are  unable  to  sit  upright  withnnt  the 
aid  of  a  coriact.     l*atients  of  this  sort  arc  unable  to  support  themselves. 


ryjrjiiiis  of  the  VKiiTEuiLE, 


681 


•  Treatment. — Th*-  trcjituiejit  is  j>rt»pliylartJo.  Wl.eiicver  it  is  ronsou- 
iibly  witiUTi  ihitt  an  itnlivttlual  is  j^iitieriiig  Ihnii  a  frai-tiiri"  cliii'  to  oom- 
pressitui,  tlie  treatnieiit  .^liuukl  be  prt>i<ni^tiJ  ami  tln>roi]^h,  even  wlieti 
the  individual  obiet.*ts  and  feels  m!rn]>anitively  wvll.  When  s]W)ndyliti.s 
haw  developed,  re*it  in  hviX^  traftion,  supporting'-  apparatus,  and  |Mrssil)ly 
gentle  massaj[«:e  may  be  indiral<Hi, 

Sesulta  of  Fractures  due  to  Compression,— C<»n Ira ly  to  tlie  traetnres 
yf  the  bodies  of  vertebrre  p(inipli<'uteil  w  itli  dislocjitinri  and  destruction 
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0«tt:oi»lu«Uc  resection.    iiUrUin,/ 

of  the  (*ord,  isolated  fiTietiires  due  to  eonipressirm  are  a  favorable  field 
for  sur^ii-jd  iuterien-nee.  Complete  reemerv  follows  only  in  exeeptiotial 
cases,  for  conditii>ns  usually  remain  that  are  of  irajiortanee  from  the 
accident  insuniiiee  standpoint. 

If  traumatic  spondylitis  ffiUows  .«ome  injtiiy  of  the  (^ord,  or  should 
tnberenlosis  or  s|>ondy!itis  deformans  deveh»p,  there  is  ni)  <1ouIit  that 
the  individual  is  nuable  to  perform  manual  labor.     The  same  applies  to 
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fructuren  tliat  are  at^^ix'iated  with  |iemuineDt  injiirie!>  of  tbe  oord.  Tlie 
cnnditians  are  not  »*i  «usy  when  a  ca>«f  has  healed ;  for  in^tatire,  that  of 
a  workman  wlnjjie  fracture  has  bcc<>me  conKilidated  with  more  or  l«s;i 
deformity  without  eoixl  riyniptomr.,  or  if  tluse  were  pres^ent  primarily 
they  ^abneqaently  diftapjieart^l.  KxiKTiini-e  slmws  that  individual 
with  marked  deformity  f»>]lowiiig  frartun*  arc  at  times  able  to  p(*rfomi 
heavy  work.  Patient**  with  this  sort  of  injury  frequently  suftVr 
frrjm  hyyir»chondriii.sit<,  as  esiii  lie  ftlM)wn  hy  more  earefol  examinatii 
( intTe:is«-'il  reiiexi^^,  tremor,  etc.),  or  they  are  more  or  less  neum^theiiii 
The  difficulties,  however,  may   W  jrreat,  bet^auise  in   some  cas<s, 

Fir*.  25tiu 
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Severe  rnu'ture  of  Vhv  upper  dorsAl  aptni*  in  n  woiuHit  uf  t.iveia>>flve  yeam. 


account  uf"  tlu'  (li?<])l:ic<Hl  V4'rt*'hni\  \\\v  wi^h^hxAwm-nx^  \\\w  of  tlie  IkkIv 
fills  been  altered.  The  luiiscles  are  alre^idy  overtii-\e<l  provide<l  tk^ 
iMxiy  18  held  upright  and  they  earniot  i»erforni  additional  woi^| 
Ccrtiiin  of  these  patients  are  not  al»le  to  Ix-nil  over  or  >*i*ait;hten 
up  withont  aid.  They  elinih  up  \m  x\w\t  legs  with  the  haiulr?  as  in 
Pott'rt  disease.  The>!e  siitferers  i-iif^ily  ln^?onie  tind,  tiiid  they  have 
(liffieiilty  in  restinij.  The  fivqueut  chau^o  of  pjsitinn  that  allows  a 
liealtliy  iinlividual  to  rest  is  not  |>osviMe  on  ac^eouut  of  the  pirtial 
ankylosis  of  thi*  vertebral  enhimn,  The  patient  is  oblJ*r(Hl  to  make 
use  l^f  his  anus  as  a  support  while  siltiutr  in  a  ehair.  The  ohler  llie 
imtients,  the  worse  their  condition.    The  muscles  and  bones  of  a  youl 
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fill  individual  atx?  more  lialjle  tci  iidjust  tlK'ni^^elvt'>  to  the  new  fttatlc 
conilitioii.s,  all  of  vvhicli  must  be  consitl*'n'il  in  judging  ni'  x\\m  working 
ca})acity  of  tba^e  advantretl  in  years  and  suffering  From  tliis  condition. 
In  judging  of  tljese  ix-oplr  the  exiiniination  sfionhi  hv  I'xtreniely  <san^ 
ful,  and  all  syniptimis  conijilaiuwl  of  sbonki  Ix*  tiiiniittly  invostigutetl^ 
for  it  U  not  aJways  possible  lo  detet^t  simulation  and  exaggeration.  In 
doubtful  cases  it  is  always  best  to  err  in  favor  of  the  |)atient  and  !ii,s 
family  rather  than  in  favor  of  the  ewmpany. 

Isolated  Fractures  of  the  Arches,  Spinous  Processes,  and 
Transverse  Processes. — CoHtu?^iuns  of  tlie  vertebral  arelies  and  prof- 
esHCS  are  uuknf>wn  on  aco«3unt  of  the  dense  bony  structure  in  thi.s 
region.  Even  fnietures  in  this  region  which  frenuently  aceompiHiy 
complete  dishx-atiou  occur  very  rarely  by  theni*^elve*^. 

Terrier's  t^ase,  in  which  a  spinous  process  was  bniken  liy  muscular 
actioji^  is  nuicpte.  Fmetiires  are  usnally  [K'odueeci  by  direct  vi<denee 
and  are  not  infi-etpiently  coiid>ined  with  superficial  loss  of  substance  or 
with  def'|»  wounds. 

IsolatiHl  fractures  of  the  spinous  processes  oernr  most  frequently  in 
the  dorsal  region,  although  the  *»ther  portions  of  the  spine  are  srnne- 
times  atfcctetl.  iSeveral  verk-bnc  may  be  injured  at  the  same  time. 
Swelling,  effusion  of  blood,  abnormal  mobility^  and  crepitus  e^itablisli 
the  diagnosis.  The  syniptiHtis  are  seldom  severe.  Occasionally  a 
spintMis  process  may  be  driven  in  between  two  vert^*l»rce  and  into  the 
er>rd  itself.  The  long  muscles  of  the  back  and  the  ligitm'uts  pivvcnt 
any  givat  amount  of  displacement,  especially  if  tlie-"^  structures  are 
put  under  tension  by  Ucxion,  whicli  may  also  aid  rcMjuction.  Evtin  in 
cases  in  wl)i«*h  :i  pseudarthi'osis  has  4level<^pe<l  at  the  seat  of  fracture, 
the  permanent  tlisUirbanee  is  apt  U\  be  slight.  Fracture  of  the  arcli 
itself  is  of  much  greater  im|n>rtanee  because  there  is  likelihiMitl  of 
injury  to  the  cord.  A  force  acting  frtvui  l>ehiinl  sidlicicnt  tt>  break  the 
vertcbiio  may  displace  the  tnigment  into  the  vertebral  canal.  As  a 
rule  ttie  forc"e  is  apjilitHl  dinnytly  to  the  spinous  pnwess  and  the  lamella 
may  Ix^  broken  off  on  one  or  botfr  side^.  In  tlie  latter  crises,  in  whiirli 
the  piece  ni'  the  vt^rtcbni  is  oorapletely  moliilize*!^  the  dangtn-  of  injur* 
iug  tlie  cord  is,  of  course,  much  greater.  Sevenil  neighlioring  arelics 
may  lie  broken  nt  one  time. 

Fnicttirc  of  the  vertebral  arch  is  much  more  common  in  the  eer- 
vicid  region  than  in  the  dorsal  *^r  lumbar  ix'gion.  The  atlas  auil  axis 
fvre  cotiimon  seats  of  this  injury.  The  atlas  may  Ix*  broken  tmnsversely 
and  death  usually  takes  place  witlnn  a  short  time  on  acc^nmt  <jf  the 
i^vere  damage  of  the  copil.  When  no  cord  Hym|)toms  are  present^ 
recovery  is  uneventful  It  may,  of  course,  happen  later  that  the  Inmen 
of  the  ctmal  is  restricttnl  on  accmtnt  rd'  the  ealhis. 

Diagnosis.^ — The  iliagnfjsis  will  be  made  fi'om  the  swelling,  the 
estnivasation  of  Idood,  local  tendeniess,  abnormal  mobility^  ercpitiis, 
and  cord   symptoms. 

Treatment. — In  the  ttises  not  complicate*!  by  injuries  of  the  cord 
the  treatment  consists   simply  in   ivst,  but  when  the   cord    is  injured 
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railiL-al  mtiTtcTeiice  is  tntlirati'<l  It  has  alreatly  been  nuuition€<l  tbat 
tVa^tin'iits  iK»t  inirrqui'ijily  jtrtKlui-c  jK'nuant'iit  txirnprescyioii,  an*1  that 
the  >vnij)toiii8  may  be  ri'movftl  liy  optTative  interference.  The  techm'c 
of  lliv  Mprnitioii  has  b<*t?n  tnnisiilertHK 

l>ulatt'<l  t'nu'tiires  of  the  trausvense  processes  have  alwj  been 
(k'8rrib<Hl.  ((jo?<tyn,ski.)  The  tlin»riH)>i.s  is  ilifiicuU  or  may  hv  ini\u)^ 
siblc.  Th^^se  breaks  aiv  of  littk^  sigiiiHeiiiice  as  far  ags  life  \s  concerned 
and  the  functional  (listiirbaiiee  nuty  1m' nnly  tempjmry.  The  fra^nicuta 
ivimite  or  beeiHiie  ahstjrhetl. 
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In  |»artkl  <iisltx^itiun  of  the  vertebra?  one  of  the  columD^  of  which 
the  spine  cousists  remains  nir»re  or  less  intact.  The  pillar  fcirniecl  bv 
ih*'  iHKlii's,  intervertrbra]  ttisk>  ami  lipinieiiis  may  suffer,  while  tho 
arehcs  with  tlie  tniiis verse  proees^es  auil  tlic  tloiible  eoliuiiti  of  articii* 
lar  |injn?sMs  remain  hitaet,  or  the  reve^^e  may  liap|>€'n. 

in  complete  dislcx'iitions  with   fraetnre   the  e*intiniiity  of  the  ante- 
rior eolumii  and  that  of  the  articidiir  eulumns  iK'hind  are   iiitcrrnpt^xL 
There  may  be   btlatenii    anterior  tlislneatjon  of  t!ie  nrtieular  pr«x*es.s< 
or  the  latter  may  be  broken  otf.     The  liiitnnents  imitin^  tbe  art»hes  and 
their  proeesses  are  torn   in  two.      Fraetnre  of  the  setlid  articular  jinK'- 
e?4ses   is   nneommon,  althongli   the  anterior  column,  consisting   of  the 
bodies   in    t!ie   vertebrte,  sutfers   quite    fnxpiently.     Theiv    may    be  a 
conijin-ssinn-fraetnre   witli   sliuht   dislocjitinn,  or   a  diagonal     fracture 
with   markKl   disliKnition.      Dislocation   td*  the  lateral  joint.s    may   be 
associate*!  with  dislocation  of  tlie  eonesjiondio^  vertebnd  Iwwly,  a  ci»n- 
<lition  which  is  termeil  eoniplete  dislocatinn.     Tliese  complete  disbxta- 
lions  afleet  the  lateral  joints  ami   the  disks  between  tlie  siuue  vcrtebne 
— L  r.,  in   complete   disUM\ntion   of  the   cervical   \ertebra   the    lateral 
joints  and  the  bcKly  of  the  iiftfi  vcrteljm  slide  over  the  corres]K^tiding 
portion  of  the   sixth    vertelmi.     The   displaeecnent   is    almost    alwavs 
aiiti-rior.      In  dish)Cations  with   fnictnn'  imc  or  more  veitclinil  hodie^^ 
nsiiully  the    one    inimediately   t)elou\  are    fractured*     In   dish.K-ations 
with  dia^ronal  fractures  tliere  is  a  diskK-^ation   in  whicii   the  dish»eate<i 
vertebra  has  carricil  with  it  the  inferior  disk  and  a  jwrtion  td*  the  ver- 
ti'ljra   immediately  billow*     Sometimes,  however^  a  portion  of  the  svn- 
chtaidrosis  ami  a  fnipjment  of  the  dislocatetl  vertebni  are  h'ft  Ix'bind. 

Marktnl  dislocation,  which  may  Iw  so  ext<^nsive  that  the  disliH*ated 
vertebra  wmes  to  lie  witli  itn  under  surface  on  the  anterior  Hiirfaoe  of 
the  vei*tel)m  immedisittlv  lielow,  constricts  the  veriebral  canal  con- 
siderably and  often  completely  destroys  the  cord,  Irecanse  this  strnctnre 
is  pressed  against  tlie  njiper  edge  cjf  the  low'er  vertebra  wliile  being- 
carried  forward.  The  accNimpnnying  diagrams  of  complete  disloca- 
tions and  complete  dislocations  w  ith  diagomd  fractures  make  plain  the 
mechanism  of  this  sort  of  injuiy. 

The  gravity  <if  these  injuries  depends  largely  upon  the  damage  to 
the  conl.     As   has  been   seen,  the  cord   itself  may   remain   intact    in 
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igc>latei!  injuries.  Stmie  ca.^ps  are  associatecl  with  hiematoniyelia. 
W'bcri^  tiie  cord  is  injured  in  tlit'  isolated  t-asps  tbt*  ditaitip;e  is  i\\\i  to  h^ 
partiaL  The  cxjrd  may  he  .simply  cnmpresswl,  aod  the  [►rug-nnsis  is 
miK'li  nmrt^  favonihlt^  tiian  with  totnl  crushes,  such  as  are  cuninmn  in 
complete  dishw^'utiotis.  These  se\'crc  injuries  are  hopeless  as  far  as 
complete  recovery  is  coDcerned,  Death  usually  ibllows  within  a  cotn- 
jwiratively  short  time,  because  only  the  eauda  CM]H)ua  is  rajmble  of 
regeiiemtiou. 

Complete  dislfK^tiou.s  are  an  exaj^gcmteil  stage  of  isolated  bilateral 
dislocations.  They  are  prwliiced  by  extreme  Hexion — /.  *\,  indirectly. 
The  patient  may  fall  on  his  head  or  may  be  struck  fn^m  above  by  some 
heavy  weight.     Dircet  violence^  su<^b  n-^  a  blow  from  b<'liind  on  the 

Fic.  21^7. 


Complete  dlilocatloD  of  the  nrth  hihI  hixth 
to  (jlie  e-Me. 


r.  rvir-Hl  v«3rt«'bni:. 
(Hnslau  Ijistilulu. 


.Seen  tram  lu  fTont  umJ  ii  little 


neck,  may  be  followetl  by  injuries  of  this  sort  on  account  of  the  sudden 
extreme  flexion.  Museular  action  is  probably  rarely  to  blame.  Com- 
plete disloi*i!tiim  backward,  such  as  may  ibilow  overextension,  i.s  of 
little  practical  ioiportiinee.  Tliis  eonditi(»n  is  rarely  observti:!,  and  is 
amenable  to  no  form  of  treatment  whatever  on  account  of  the  severe 
injur)^  of  the  nerve-elements. 
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In  complete  dislocations  the  ligaments  are,  of  course,  much  more 
affet'tetl  than  in  the  isolated  variety.  The  disk  may  tear  oif*  from  the 
upjwr  vertebni  and  show  several  fissures.  Fragments  of  lx)ne  may 
adhere  to  the  cartilage,  which  is  noted  quite  frequently  in  connection 
with  the  upj)er  anterior  margin  of  the  lower  vertebra.  The  posterior 
lower  portion  of  the  upper  vertebra  is  frequently  left  behind. 

Complete  rupture  of  the  anterior  and  posterior  longitudinal  liga- 
ments is  unc(3mmon,  but  they  may  be  stripped  oif  for  a  certain  dis- 
tiince,  usually  down  to  the  next  intervertebral  disk.  The  posterior 
one  is  separated  from  the  dislocated  vertebra  and  the  anterior  one 
from  the  vertebra  below.  fFig.  257.)  The  posterior  band  covers  the 
large  venous  plexus  situated  between  this  and  the  body  of  the  vertebra, 
and  when  the  ligament  is  torn  as  well  as  the  vessels,  an  extradural 
hemorrhage  takes  place. 

The  intercrural,  interspinal,  and  supraspinal  ligaments,  as  well  as 
the  ligamentum  nuchte,  are  usually  torn.  It  sometimes  happens  that 
the  spinous  process  may  tear  off  even  with  a  portion  of  the  arch  and 
remain  attached  to  the  latter  ligament.  When  dislocation  is  produced 
by  some  direct  violence  or  by  overextension,  the  injury  may  be 
followed  by  fracture  of  the  spinous  processes.  The  bands  between 
the  transverse  processes  are,  of  course,  torn  when  these  structures  are 
not  broken. 

Fracture  of  the  articular  processes  is  important  liecause  in  these 
cases  it  is  extremely  difficult  to  hold  the  injured  spine  in  place. 

The  muscles,  especially  the  deep-seated  short  muscles,  are  fre- 
quently torn,  although  the  prevertebnd  muscles  and  fascia  are  not  so 
frecpiently  affected.  Rupture  of  the  pharynx  and  oesophagus  has  been 
sometimes  observed,  although  it  is  of  no  practical  importance,  because 
the  danger  of  infection  docs  not  add  materially  to  the  already  hopeless 
prognosis.  Fracture  of  the  sternum,  which  according  to  Kocher  is 
almost  always  present  in  total  dislcxsitions,  should  be  looked  for  in 
these  injuries. 

Complete  dislocations  are  ]K'culiar  to  tlie  cervical  portion  of  the 
spine,  and  are  found  nuicli  more  rarely  lower  down.  In  the  table, 
including  '20.')  dislocations,  collected  by  Wairncr-Stolper,  it  is  evident 
that  bilateral  dislocations  are  more  common  in  the  region  where  uni- 
lateral dislocations  arc  n<it  so  prevalent.  In  the  table  the  isolattnl 
bilateral  dislocations  are  not  distinguished  from  the  comjdete  dis- 
locations. 
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The  death-rate  i^  lower,  (A'  course,  tbaa  with  ocnnplete  total  dLsloca- 
tions. 

Dislocation  with  t'ructnre  in  the  majority  of  wises  is  an  advanced 
stajijf*  of  f^imple  runipre.ssifjn-frdctiire,  and  is  prodiu-tHl  by  an  exw.ss  of 
the  siine  kii»d  iif  forest-.  When  the  eonipressecl  vt'rt^.'bra  has  become 
wed^e-shapHl,  the  surface  next  to  the  vertelma  al>f>ve  is  j^lanting, 
which   favors  disJocation    of   the   overlying   vertebra    downward   and 


Fio.  256, 


Compression  dWocffllloTi-frftctuiv  between  the  stilh  and  sevonth  ilorswl  verteb^x^.  Male  o^ed 
fifty-eight  yeara,  fell  four  weeks  r»r«*vloU!ily.  PHra]tk't;iu.  Kraclurtt  of  tho  tip  of  tlie  articulur 
f>Tirtrt!«  «/  the  seventh  dur&al  vertebra  «niJ  small  fragment  in  front    (Breslau  liiBtilute.) 

forward.  This  is  more  apt  to  take  place  wiien  the  injury  is  produced 
by  a  fitrce  asHOciated  witli  tlexinn.  Wluni  there  are  fracture  of  tlie 
body  and  disltTcation  of  tlic  lateml  joints^  tlie  amount  of  total  dishx*a- 
ti<ni  may  vary  g^rcatly. 

The  author  dij^tiriiijiiishes,  as  suirgesteil  by  Kocher,  a  dislocation 
fompressrnn-frafturc  in  whioli  the  fractiire^l  vertcbni  is  irajxicted. 
The  tlislocatioii  is  relatively  sliirlit,  and  is  much  greater  in  tlisltK^itions 
with  dia|:onal  fracture.  In  the  latter  tlie  dish»cated  vertebni  slides 
dtiwnward  anil  forward  and  takes  with  it  a  piece  of  the  fnictured 
vertebra,     Tiic  line  of  fracture  is  usual! v  fnan   beliiud  downward  and 
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forwanl.     (Fig.  258.)     Not  infrequently  the  upper  «li>ilooate<1  vertebra 

leaves  a  portion  of  its  IkmIv  heliiiHl,  wliieli  remains  eon  netted  with  the 
main  jjortion  of  the  lower  vertehra.  In  these  eii.ses  the  line  of  fract- 
ure passes  through  twu  vertrhni?  iiml  extends  from  behind  and  above 
downwartl  and  forwards  Tliis  variety  is  probably  productxl  in  the 
same  way  as  the  fraetures  in  eoniplete  disli>eatioii.  The  author  saw 
that  in  these  ca.sps  tlie  disloeated  veitebni  %vas  apt  to  leave  the  lower 
posterior  |>oilioii  of  the  btxly  behind^  while  the  upper  anterior  margin 
of  the  vertebra,  over  which  it  slid,  wai?  carried  away.  In  dislrK'riitions 
with  diagonal  fractures,  just  as  in  eomplele  dislueations,  the  dis[»lace- 
nient  luay  be  so  great  that  the  ilisloeateil  vertebra  lies  upon  the  anterior 
surface  of  the  vertebra  ininieiliately  below. 


Complete  diagonal  difil<»ofttfoi]-fracture  of  the  twelfth  dorsal  verit-bra,  three  weeks  old.  Frmctare 
of  ibe  elev^nlh  sj»inut»  (irocest,    Deatructiun  of  c<»rd.    (Brt;sliiu  Insliiuie.) 


Aec<jrdini;  to  Kocher,  three  \'arieties  of  foree  arc  of  etiologi 
importance  in  dislocations  with  fnietures  :  1 ,  compression  from  alH)ve 
downward  ;  2,  flexion  :  »1,  dinvt  blow  upon  the  back  ;  or  a  combina- 
tion of  these.  In  t!ie  dorsal  region,  wliieb  is  the  favorite  seat  of  dis- 
locations with   diagonal    fractures,   the   first  and  second  are   most 
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evidence,  aod  are  produced  by  some  weight  increasing  the  normtd 
curve  of  the  eolunin. 

The  int'itli'iital  dainatre  in  dislocations  with  fractare  is  similar  to 
that  of  complete  dis^hx-aiiun.  Ini^tcad  of  di.sk»calion  of  tlie  lateral 
joint-i,  the  articular  ]»nx»es?es  may  l»e  broken  oif.  Strictly  ^|)eaking, 
one  ought  not  to  <Mnsider  these  cases  dislocation-fractures,  but  com- 
plete fractures.  Fracture  of  the  articular  pr«>ccsses,  however,  alters 
tiie  cUnical  picture  so  slightly  and  is  u(  so  little  imj>ortance  in  the 
after-treatment  that  it  is  not  necesssary  ti>  apply  any  special  name  to 
this  condition. 

The  s|)in<>us  processes  may  become  broken  just  as  in  c«3mplete  dis- 
k»cations.  (Fig.  259.)  In  complete  dislocations  with  frarture  the 
Cfjfd  is  in  great  danger.  The  liability  to  ilamage  is  greatest  in  diskica- 
tions  with  diagonal  fractures  in  which  the  dura  that  usually  remains 
intact  tears-  With  diiiKxadon  c<:>nipression-fnictures  the  chances  that 
the  conl  is  n<it  ctirapleteiy  destn»yed  are  somewhat  more  favorable* 
The  mechanism  of  the  cra-^hing  is  tlie  same  as  in  complete  disloca- 
tions, except  that  in  fnmt  the  pasierior  upper  margin  of  the  intact 
vertebra  is  not  the  pi»rtinn  prochicing  the  damage,  but  the  remaining 
fragment^  against  which  tho  cord  is  pressed  by  the  arch  of  the  dislo- 
cate*! vertebra. 

Flexion  as  a  factor  in  dislocation  varies  in  iuifiortanee  in  different 
r^ions  of  the  spint*.  Its  influence  is  greatest  where  the  normal  posi- 
tion is  flexeil — /.  ^.,  in  the  dorsiil  region,  where  any  c«impression  in 
the  longitudinal  axLs  incn^ases  tlie  curve.  For  this  reason  diskxnitions 
with  di^igooal  fractures  arp  found  more  often  in  the  upper  dfirsal 
region  or  in  the  lower  cervical  region.  In  the  lumbar  region  and  in 
the  lower  dorsal  r^iou  flexion  is  tlifficidt  on  account  of  the  normal 
lorfkte-is,  and  for  this  reason  dislocation  pressure-fractures  and  isolated 
compn\ssion-fracture.s  are  more  common  here.  Acconling  to  K<icher, 
dis|(n-atii>n  with  diagonal  fractures  does  not  occur  in  the  lumbar 
region. 

Devmtions  fn>m  the  above  descril>e<l  types  of  injuri'  are  rather 
uncommon.  Complete  dislocation  backward  in  connection  with  over- 
extension of  the  neck  has  been  reported.  In  the  dorsal  pirtion  of 
the  spine  dislitcation  with  fmcture  and  backward  displacement  is 
pi»ssible.  Kocher,  Wagner-Stol[>er,  and  the  Pathoh»gical  Institute  in 
Breslau  [lossess  records  of  this  sort  of  injury.  Kocher  descrilx\s  two 
cases  in  which  the  latend  jointnlishxiation  was  unilateral  and  the 
fracture  of  the  ImkIv  was  oblique,  downwanl  and  outwanl.  In  these 
cases  the  injury  was  probably  pnxluoetl  by  extreme  lateral  flexion,  ami 
m  one  case  the  spine  showed  evidence  of  old  stN>liosis  which  would 
favor  this  view.  It  is  evident  that  compression  of  the  vertebral 
column  in  the  longitudinal  axis  would  tend  to  increase  the  lateral 
curvature. 

There  remains  to  be  considered  complete  dislocation  with  fractnre 
of  the  tM'o  up|x»r  cen'ical  vertebne,  which  wnditi*»n  presents  certain 
[leculiarities  on  account  of  the  anatomy  of  these  vertebne.  The  injuries. 
Vol.  II  "41 
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vun\  in  tills  ri'j^iun  is  iiifU'r  or  less  titlset  bv  i\iii  relative  .size  of  the  ver- 
tebral canal  tbnuijj^hont  the  entire  ccrvieal  region,  ei>|Kx*iaIly  in  llwr 
s4H-*tion  ei>rr*'s])on(Iing  to  t]je  U|>[>er  two  vertebra*.  There  may  be  eon- 
si<lerable  tlEiniuution  in  the  lumen  l>efore  itressiire-fsyniptoms  devclM|». 
The  enrulitiuHs  in  tbis  n'sjH^t  are  very  nniavitrable  in  the  «l<>nsil  rejurkm. 
Tbe  only  etise  of  einn|jlete  disItK'iitidii  of  the  Iieail  is  that  rejKH'tetl  by 
\Vagner-.Stt>ljx'r.  There  was  anterior  disliH-ation  with  niptui'e  of  all 
tbe  li«;anients  hetwwn  the  athis  and  the  skull.  The  iiultvtdual  ili«tl  ut 
once.  Tbe  lax  lateral  JDiiits  df>  not  offer  nnieh  re^i^tniiee  to  com- 
plete ilishK?.ation  of  the  atlas  on  the  axis,  Init  llie  resistance*  offered  by 
the  ligimieiits  iif  the  iK.lonti»id  |>^oee^^<  is  I'ar  jj:rt:uiter.  Dislocation  with 
rupture  of  ligaments  only  may  follow:  1,  rupture  of  the  tmns^vert^; 
ligament  and  transverse  |x>rtion  of  the  eliwk  ligament  and,  2,  when 
tlje  mluiitoid  process  slips  from  beneath  tbe  eonstrietion  formed  by 
the  anterior  arch  of  the  atlas  ami  the  tniiisverse  ligriinent.  In  the 
hitter  ease  when  dishn'ation  is  complete,  the  liganientH  l>etween  the 
wlontoid  proees,^  and  the  skull  must  tear,  as  well  as  tbe  union  between 
tbe  transvei-se  lig:inients  and  th**  axis.  The  elasticity  of  tlu^^e  baiuU 
may  make  it  possible  for  a  sort  of  siibUixation  to  take  place  whieh 
may  be  rtKluee<l  spontaneously  ;  for  instance,  when  one  arm  of  the 
crucial  liirameut  te*irs  while  tbe  other  remains  intact.  After  rupture 
of  these  ligaments  the  hiteral  atlo-jtsoid  ligaments  do  not  give  anv 
material  sup|iort.  Tbe  only  chaiiee  of  preserving  life  is  in  the  incom- 
plete disloeatioMSj  fur  in  tbe  remaining  caso  the  atlas  is  clishnviteii 
ibrwartl,  and  tbe  citrd,  which  is  carried  forwurtl  by  the  skull  and  the 
posterior  iireli  of  the  atlas,  is  presst*d  iutit  the  odontoid  prooes.s,  whieh 
|irodnces  death  immediately. 

nisliM-atious  with  iVacturt^  may  W  priKhicetl  by  breaking-  off*  of  the 
anterior  arch  of  die  atlas,  or,  mort^  cttoituonly,  by  fracture  i»f  tbeodon- 
toiti  process  at  the  neck.  \Vagner-8to||H*r  report*  a  «ise  of  fraicture 
in  the  Region  of  tbe  basi'  of  tbe  (nlontnid  process.  Fracture  niav  take 
place  as  an  isolatul  fractui*e  of  tbe  body  of  tbe  vertebra  without  anv 
great  amount  (jf  displacement  or  disloealion.  As  a  rule,  however,  a 
certain  amount  of  disloc»ati(vn  is  prest*nt,  and  there  is  always  a  tendency 
to  have  the  liejid  sink  forwaitl  and  to  have  tbe  atlaf*  heif»nie  di^lcx^ted. 
Fnicture  in  itself  does  Uftt  interfere  with  the  Imnen  of  the  ciinaL  The 
aceoni}>anying  or  secoudary  dislt>c*ati(ni  ah>ne  eauses  pressure*  upon  the 
cord  with  fatal  outcome.  In  Coste's  case  tin'  cojtl  symptoms  tiid  iiot 
api>ear  for  four  months,  and  death  t<K»k  place  four  jind  one-half  months 
after  injury.  In  K lister's  case  the  ineonipk'te  |>ara|ibgia  dis;t)ipi*ured 
under  treatnieirt,  which  was  convnienced  lifteeu  months  afh-r  the  ne<*i- 
dcnt.  Pbilipfjs  tleMTibes  a  case  (ff  dislocatinu  with  fracture  in  whieh 
cord  symptoms  were  absent  in  spite  of  a  marke<l  dislocatitni,  lx*eaius<* 
the  [Misterior  arch  of  tbi*  atlas,  which  liad  been  broken  off,  was  nnt  dis*- 
lociitrd.  Autopsy  reports  show  bony  union  of  the  <Mlontoiil  processes, 
wliieb  deuKinstrates  that   lii'e  may  lie  preserve<l  at  least   for  a  certain 
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lieugth  i>t'  tiiiH'  after  tbi?f  iiijurv.  It  jihoiild,  however,  1h*  reniemberrxl 
that  II  minilMT  *if  till'  iraiiniatio  tRicturt's  nf  thi'  iMlimiMitl  priKTss  iv- 
jMirttni  arc*  not  rwilly  ot"  tmuuiatic  ori^riu  pr(*[)t*r,  but  imx'ui*  in  cNiunectiMii 
with  «iriei?. 

Tiital  ilishirati<iii,  i*v  tlisliM-ation  with  fnicturt*  Itarkvvanl,  is  nmoh 
nutn*  uuc^mi  1114)11,  am!  tm\y  amw  r<L^v  ot"  lati-nil  (linplaci'iijeiit  has  lH*C'n 
a.*i  yvt  n?port€Hl. 

Etiology. — The  causei^  of  coiuptete  (li-<hK.'at]oii  wilh  fracttire  of  the 
u|ij»t*r  t\V(»  vertebne  are  the  ^ine  a:^  in  i>tht'r  region?*  of  tlie  i^pine.  The 
injiny  in  ili^lowitioiis  forwanl  prmlnees  extreme  flexion,  UMially  by  a 
fall  mi  the  baek  of  the  beail  wliih^  the  he-aii  is  flexixL  It  is  imma- 
terial wbetlier  the  iniliviiliial  fails  himself  or  whether  a  heavy  weight 
falls  upon  liini.  Direct  vitilenee,  sneh  a-^  a  blow  ujmmi  the  back  of  the 
neek,  may  prmbiee  a  similar  injury.  Dislc»catioa  backward  is  usually 
S4X'<»mLirv  to  nverexteiision.      (Km  ken  berg.) 

Bjmptoms. — ^As  far  a.s  the  symptoms  of  complete  disluciition  with 
fnieture  in  any  region  of  the  spine  are  cionceriieil,  they  are  the  same 
as  in  bilateral  isc>late*l  ilislocation.  The  only  ditierenee  is  the  in- 
ereastnl  (lisplaeeinmt  fonnd  in  complete  dishicxitioti.  At  the  si'at  of 
injury  there  is  ii'^nally  antjiilar  deformity,  which,  lujwever,  is  not  always 
markeiL  In  the  eervjeal  and  liimlrar  regions  the  n<»rinal  lord^^sis  must 
first  l)e  oveRx>me  Ix'fore  aiigidar  prominence  be«M:>mes  evident,  Dioii- 
nntion  or  absence  of  lt>rdi>.*is  may  therefore  be  of  pathotjnomonic 
sifjnjfiainee.  The  di>p!rM'einent  fnrwar"!  is  l>est  recognize*!  by  the 
spinous  prcKvi^ses.  The  process  of  die  d»sloc:ite<l  vertebra  will  be 
(leprL-sse^l,  or  if  bn>ken  otf  this  depression  will  \x^^m  witli  the  vertebra 
immediately  aljove  and  the  fraetunxl  spiu*uis  prt»cess  will  show  evidence 
of  inen.'usetl  mobility.  As  a  rnk%  the  spinous  process  i>f  the  vertebra 
immeiliateiy  Im^Iow  extends  beyond  that  of  the  tlisloeated  vertebra  and 
f«>rms  a  prominenee  which  is  the  ajK^x  of  the  kyphosis.  In  dislocatif>n 
with  fmetnre  the  ajx'X  of  the  kyphosis  ettrrespmds  to  the  vertebra 
which  has  Im^'u  broken.  With  Hexion  of  the  eobmin  around  a  point 
in  the  lateral  joints  llie  distance  between  the  spinous  processes  is  iu- 
i-reas^il.  The  jiosjtion  of  the  cervical  transverse  proeoKsc^  may  W  felt 
at  the  side  of  the  neik.  The  Innly  of  the  upjH'r  three — i.  r.,  the  arch 
<»f  the  atla^,  the  mlontoid  pnx'ess,  and  the  bmly  of  tlie  thirtl,  as  well 
as  the  eorrespmdin^  three  transverse  processes — may  s*imetimes  be 
f<*lt  thront^h  the  mouth  and  iheir  relative  |i4»sition  determiiie<L  Some- 
times abnormal  mobility  itf  fragments  may  lie  ai)preciateil  by  [lalpsi- 
tion  through  the  mouth.  When  there  is  considerable  tlisplaeement,  an 
in  complete  dishntition,  esjKvially  in  the  lower  rejjion  of  the  neck,  the 
^^         difficulty  in  swallowintr  may  Ik*  jrreat. 

^H  Another  symptom  worthy  of  nientit»n»  aside  from  the  sweltinjr  and 

^"         effusion  of  bhMKb  which   nuiy  Ik*  niarketl   when   the   arches  of  the  spi- 
r  ntms  pnieesses  are  injun'«l,  is  the  liK^dJ/ed  jjain,  which  should  be  sought 

I  for.     This  is  increasiHl  on  pressure  over  the  spinmis  processes  or  over 

I  any    seetii>n  of  tlie   spine   which    is  accessilile,   sometimes   even    when 

I  pressure  is  brought  to  bear  upon  the  soft  ptirts,     Exjieriments  in  this 
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dii\H'ti«in  -houUl  \te  famed  on  ven*  carefully,  becau?<f  tliey  mav  I 
piMiliu-iive  "f  <li^l<J'.■atiouft  with  all  their  cm-^quenees,  Chie  sbiiul 
always  avoid  ti-s-ting  the  M'tiMtiveness  to  pressfure  by  bringing  weigl 
to  U-sir  ii|M*ii  tlie  head  or  frhouldeiv.  It  is  equally  unjustifiable  for  th 
same  rea.*oii  to  t^rst  whether  the  |Kitient  Ls  able  to  stand  upright  or  noi 
The  hi.*t4jn'  will  ofti.'ntin)es  give  sufficient  data.  The  patient  sboul 
never  U*  allowe<l  to  ^it  up,  and  when  examining  his  back  he  should  h 
n>lle<l  on  one  .-ide  with  the  utm<»st  precaution.  Examination  for  th 
puqMise  of  detennining  CH'pitus  or  any  abnormal  mobility*  is  to  lie  di; 
«inled,  at  lea>t  when  done  f<ir  this  purjx»*e  only.  These  symptom 
will  be  discover(f<l  during  the  attempt  at  rwluction  or  the  history  wil 
show  tliat  crepitus  wits  felt  during  transpf>rtation.  It  is  {x>ssibl 
to  show  that  crepitus  and  abnormal  mobility  are  quite  comnw>n  iJ 
rtxjently  deceased  individuals  with  fractures  of  the  vertebne  ar 
examined. 

When  there  an?  synif)toni>  r»f  complete  destruction  of  the  cord,  on 
should  always  snsjK*ct  a  (complete  dislcK-ation  with  fracture.  It  ha 
been  seen  that  it  is  fn^piently  imjHJssible  to  tell  the  exact  extent  of  : 
tranHvers<*  le>ion.  lii-aring  this  fact  in  mind,  and  remembering  tha 
the  remaining  jH)rtion  may  be  destn»yed,  the  surgeon  should  iLse  th 
grejitcst  amoinit  of  precjiution  while  examining  patients,  as  well  a 
during  tnnis|H»rtation  and  treatment.  On  the  other  hand,  the  con 
symptoms  <'na!>le  tlie  seat  of  injury  to  be  located  more  accurately.  Th 
injiir(Hl  vertebra  may  be  determined  with  a  considerable  amount  oi 
probability  without  its  being  necessarj'  to  disturb  the  patient. 


1k»i.atki»  iNJfltV. 


Complete  Injcriks. 


Distortion;    luxation;    fmct-  |  ^^                        cervM   i  Com pletf     lujraHon    fraeturt 

uw   of    an-I.   am     Hp.nous  Vertebne.                       {       complete  luxation,  ^ 

en.   <l..tnrt.on:<nMtMn-of    -  ,,,^,u.v.                       \       luxation  fractures.      ^ 
arch  iiiKl  s|unou>  1)11  Mc.ss<>.    ) 

.,..*.  C  T){ai/ini(il   huation    /ractur*j< 

<oiiii.i.-M.m-tnMtuivs;    sj.in-  )  j-,,p^.,.,i„,x.l  wrtobm-.  }       luxation  comnresVion-frad 


i '..„,, H-.H^inn-irniur,,:     spin-   |    i^.^.^.,- <lnixil  verteDne.  -        H/r.s;    luxation  ana  aiap. 
ou-i...H......n,.t,Mv..  ,  I       nalfraotuiv. 


I   Luxation         <'nmpft\«ion-fnic 
verteUne.  -        uns;   luxation  and  Jiajn 


f  'niiini'  "i"ii-lr'irf„r>.-<  ;       spin-   )    ,         .  .   , 

'  ...  '  Lunil»ar  veitenni>. 


(   Luxation    compression-frac 
\       ures. 


Diagnosis. — It  is  not  usually  easy  to  inak(»  a  differential  diagnoH 
b«l\v<*<'U  tlic  various  sorts  ot*  injuries  of  the  vertebral  column.  Th 
i|U<-tioii  whctlier  tlK-re  is  partial  or  total  injury  may  Ix'  determine 
**'\t\\  \\  \u<HU'nit<'  dco^HH'   of  certainty   tVoni   the   s<»verity  of  the  cor 

"iUloxu^.     'VWv  'Avvj,  \\vN\\vjNv>\\  uot   absolutely  reliable,  bt>caust»  tli 
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nerve  sym ptomi^  in  the  nimplcr  lesion?  of  the  cohimn  may  l)e  at  times 
extreme,  while  witli  total  4isl<x^itii)n  an<l  tnicture  ihey  may  be  rela- 
tively <lit:ht.  Not  iiiirectuently  it  will  be  found  im|iotk-;ible  to  teli  for 
sevcml  ilayi;  whether  the  injury  of  the  cord  i^  cumplete  or  partial.  A 
«^rtain  u umber  of  the  injanes,  especially  isolated  didooations  of  one 
i>f  the  Literal  j«tiiit«,  di^^tortion  and  fracturet;^  nf  the  t?pin«>us  pn.»efsses.  «>r 
•  »f  the  arelii's  may  pre?ient  sufliriently  chamcteri^tic  -ymptuins.  It  is 
of  dia<fno>tif  inijRjrtanee  that  the  vuriuus  sort^  of  injure'  involve  differ- 
ent HLn'tiou>  tif  the  eolumu.  In  the  tiil>lc  on  fxisre  <>!*2  the  injuries  tlmt 
preilominate  in  a  certain  .section  of  the  e<>nl  art*  pnnte<l  in  italic?^  and 
thoi»e  that  <ieenr  only  exeeptionally  have  l>een  omitted. 

The  fre<|nenev  of  fraetnn'«i  in  the  d<ir>al  i\m\  lnml)ar  regions  is  in- 
di«ittMl  in  the  statistics  rtf  Mfnanl,  ineluding  385  cases  of  fracture 
and  represented  in  Fig.  *260, 

\\5 


Kr«qaencj  of  trscture  in  regions  of  spine.    (M^nanL) 


Treatment.— The  clinical  picture  of  total  diwlocationj*  with  fracture 
18  governed  almost  entirely  by  the  amount  of  injury  of  the  cord.  The 
prognosis  de]>enils  entirely  upon  the  extent  of  damage  in  this  r^ion. 
In  the  vast  maj«»rity  of  cases  treatment  i.s  of  no  avail  and  i*  largely 
symptomatic.  WIk-ii  there  is  severe  injury  of  the  cord,  it  is  unless  to 
try  to  tre:it  the  injury-  of  the  spine. 

Generally  speaking,  one  should  endeavor  to  reduce  fracture  and 
dislocations  of  the  vertebral  a^lumn.  This  is  usually  easy  Ix^canse  the 
ligaments  and  musclea  are  considerably  torn  in  complete  dislocations 
with  fracture,  and  there  is  no  great  amount  of  resistance  to  replacing 
the  fragment.  Traction  in  the  long  axis  of  the  spine  and  pressure  over 
the  kyphosis  will  usually  be  sufficient.  It  Ls  far  more  difficult  to  keep 
the  bones  in  place.  This  may  sometimes  be  dtjne  by  placing  a  pillow 
beneath  tlie  seat  of  the  kyphoigis  and  applying  extension-straps  to  the 
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k}P»,  hmAy  and  shooldcrs.  In  severe  cakses  bedsores  render  this  mode 
of  trealmfnt  impracticable,  Ci^peciallj  a5  regards  extension  to  the  legs- 
When  the  head  of  the  bed  L?  elevated  lor  the  parpoe^e  of  overcoming 
this^  difficnlty,  it  becomes  a  problem  bow  to  manage  the  water  pillows, 
the  content*  of  which,  of  coarse,  shift  with  the  position  c^  tlie  bed. 
With  injuries  situated  high  ap  it  mav  be  poc^e^ible  to  apply  moderate 
extension  to  the  head  witboat  coimterextension.  In  the  majoritr  of 
cases,  however,  one  is  obl%ed  to  do  witboat  ideal  treatment,  bectmse 
the  patient  is  only  tortured  liiithout  doing  him  any  especial  good. 
The  individual  sliould  be  kept  on  a  water  pillow  as  flat  as  possible 
and  the  precaution.'*  already  mentioned  that  apply  in  the  treatment  of 
paralysis  should  be  ol>ser\-ed.  The  water  pUlows  shoidd  not  be  so 
full  as  to  carry  the  weight  of  the  body,  but  should  allow  the  bock  to  rest 
l^htly  upon  the  mattress,  because  a  certain  amount  of  immobilization 
is  r>btained  in  this  way.  In  a  permanent  bath  it  is  absolutely  impossi- 
ble to  immobilize  the  patient,  so  that  in  spite  of  its  great  advantages 
it  cannot  be  made  use  of  in  the  recently  injured.  Later,  when  there  is 
a  certain  amount  of  union  of  the  fractured  vertebrae,  it  may  be  tried — 
i.  e.,  afler  the  third  or  fourth  week. 

Generally  speaking  the  treatment  consists  in  combating  bedsores 
and  cystitis.  The  question  of  improving  the  condition  by  laminectomy 
has  already  been  considered.  Should  the  cord  in  exceptioDal  cases 
escape  being  crushed,  and  should  there  be  no  paralysis,  or  should  existing 
paralysis  show  a  tendency  to  improve,  the  treatment  becomes  more  and 
more  that  of  isolated  fractures,  especially  that  of  compression-fractures, 
and  has  already  been  given. 


STAB-  AND  GUNSHOT-WOUNDS  OF  THE  SFDIE. 

Recent  injuries  of  the  spine  do  not  demand  surgical  interference 
any  more  than  stab-wounds  of  the  cord.  Antiseptic  dressings  should 
be  applied  and  the  wound  should  not  be  prol)ed.  When  the  damage 
is  extensive,  or  the  margins  of  tlie  woiinil  are  nuieh  crushed  and  torn, 
it  may  !)e  well  to  pack  after  enlargintr  the  o])eninir. 

Fractures  frecjuently  follow  gunshot-wounds,  and  occur  especially 
in  the  region  of  the  arches  and  their  processes.  The  IkkIv  is  generally 
punctiire<l  or  pi'rtonited,  but  is  not  aj»t  to  l>e  so  extensively  destroywl 
that  the  power  ot"  carrying  weight  is  inipaire<l.  Comminuted  fractures 
of  the  })odies  of  vertehne  were  uncommon  with  the  old-style  firearms,  and 
are  only  exceptionally  found  with  nnxlern  projectiles.  The  wound  of 
exit  may  sliow  splintering  of  the  cortical  layer.  The  arches  and  the 
pHK'esses,  on  the  other  hand,  may  Ik*  extensively  splintered.  Several 
arches  and  >pin<»us  processes  may  be  destrove<l  by  one  and  the  same 
bullet,  or  neighboring  processes  may  be  fractureil  by  the  fragments 
that  are  driven  against  them.  The  bullet  itself  may  become  Icnlged 
anywhere  in  the  region  of  the  spine  or  entirely  [)erforate  this  structure. 
There  are  adde<l  to  the  ordinary  dangers  of  fracture  two  further  dis;ul- 
VAWlAv:^'^  \\\  \i,vu\>lu»t-wounds  :    1,  the  comjK^und  nature  of  the  wound, 
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and  2,  the  fact  tliat  the  |»n>jectile  or  the  splinters  may  injure  the  cord. 
Lojiiries  to  the  other  urjjjins  are  fivqiienily  pre.-ieiit  uiul  rarnplieiite  the 
situution.  Couceruing  the  tii>t  eooipii«iti«»n»  it  is  jiLstitiul>le,  a>  ^liovvii 
by  ex|>erience,  to  »i>nsiiler  the  gmir-lint-wmiiKl  aseptir,  \\"heik  the 
wnunti  of  entnincv  ur  exit  iiivolw*  the  lla^^l>|>^lar^'Ilx^  <»r  has  |»erfunittil 
the  stoiiiarh  or  intent iiie.s,  this  di»e»  not  apply.  Generally  ?|ieakin}2:, 
w<inn<ls  ijf  this  sort  are  so  dauger^jUH  that  the  progno??!.'*  is  not  esjw*- 
eially  atfl»cte<l  hy  tlie  additional  danger  uf  iiitKliUn.  The  dan^T  of 
infeetiun  i>  inereiLse^l  when  ilie  projei-tile  4iirrie-  foreign  lxxlie.s,  such  a.s 
piece*?  of  clothing,  int*>  the  wound.  This  diN'8  not  ha]>[>en  ?m>  fix^- 
quently  aj^  ruight  Ix?  ^uppos^.'d.  The  bullet  and  the  fragoients  l)eeonie 
of  itn|>»rtimpe  only  when  nervous  tissue  is  cjonipresseil  or  c«jntused* 
The  iliinj^^r  to  tlie  eortl  t-*  ^rexiter  tfian  with  oniinan'  fnictniv-,  hectnise 
there  is  not  only  the  tratrments  of  Uuie  to  be  dealt  with,  but  aW*  the 
bullet,  and  fiirtherniore  the  greiit  force  with  which  the  fni^iient^  are 
ih*iven  ajiiart  adtb  to  the  ?*everity  of  the  situation.  Tlie  citrd  may  l>e 
torn,  <>r  when  the  track  of  the  bullet  is  dia^mal  it  may  be  destroye<i 
for  a  en nisiderable  distimce,  or  by  chance  only  |>artially  injured,  which 
is  j»erha{Ks  ni«tre  liable  to  Ik?  the  ease  with  bullets  of  small  c^ilibre. 
The  legion  may  be  eonfiniHl  to  ilie  nerve-ro«»ts  or  l«»  the  trunk.  Xerve 
symptoms  may  be  eulirely  aiisent  ;  for  instnnci\  when  thr  projiftile 
bec^tmes  lod^*tl  in  the  bt^Kly  ^jf  the  vertebra  and  the  cord  is  not  dam- 
aged by  fragmeuL*-'- 

It  is  evident  that  in  cases  of  j^unshot- wounds  vit;d  oi^ns  may  lie 
injurt^l  at  the  siuue  time,  which  c^mipliaition  is  more  daiig€rf>us  to  life 
than  the  injury  «if  the  spine  itself. 

SymptomB. — The  symptoms  <if  gpuushot-wonnds  do  not  differ  mate- 
rially ln»m  tho>c*  of  other  injuries  of  the  spine  and  eortl.  The  Kont- 
gen  rays  will  Ik?  of  c<iusiderable  vidue  in  the  differential  diaf^nosis, 
bettjm.se  the  bullet  may  be  hxsitefl,  which  is  also  of  great  value  fn»ra  a 
lht^ra]Knitie  st;ind|Hiiut,  Kuttner  w:i.s  aide  to  demoastrate  in  two  cases 
in  which  the  c«inl  an«i  the  cauda  e<piina  had  been  jierforatt^l  tliat  the 
bullet  was  no  Iou^t  in  the  vertebral  canal.  Lexer  finmd  a  bullet 
whieli  pHMlur^-d  nerve  symptoms  in  the  transverse  pnxx?^^  of  the  first 
<lorsid  vertebra. 

The  Kont^'u  rays  are  not  able  as  yet  to  hx*ate  bony  splinters  in 
the  vertebral  cunaL  When  the  fnig^ments  are  extranu^lnllarv  and  have 
dania^^l  the  nH»ts,  they  may  l>e  recognized  with  a  fair  amount  of  itT- 
taiuty.  They  pni»duce  the  same  symptoms  as  rxtradnral  or  intniduml 
tunioi*^,  loiter  a  callus  or  cicatricial  constriction  may  ])roduce  sinnlar 
«ynipt<jnis. 

Treatment.^ — The  treatment  of  giiushot-wonntls  of  the  spine  iloes 
not  differ  very  much  fri>m  tliat  of  subcutaneoiLs  injuries  of  the  spine. 
If  the  sui^^>n  follow  the  niles  laid  down  by  nuKiero  militan^  sur- 
geiy,  he  will  leiive  the  wmmd  alone  and  protect  it  frt»m  s<H?ondark* 
infection  by  u>ing  an  antiseptic  dressing.  Even  when  nervous  ele- 
ments are  injuretl  he  will  lje  inclined  to  adhere  ti»  this  form  of  treat- 
ment.    Gun-shot- wounds  of  the  cord  demand  interference  jnst  as  little 
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as  crushes  and  stab-wounds.  The  oi)eration  serves  only  the  purpcw 
of  removing  the  compression  produced  by  fragments  or  the  pn»jectilt'. 
The  a*-rays  ai-e  of  great  vahie  in  this  direction,  be<aiuse  it  eau  Ik*  deter- 
mined whether  the  i)ressure  is  exerted  by  the  bullet  or  not.  It  will 
be  necessiiry  to  decide  whether  there  is  a  hopeless  complete  lesion,  % 
partial  injury,  or  whether  there  are  splinters  present.  I^ter  one  will 
have  to  decide  whether  a  callus  or  cicatricial  contnictiou  produces  the 
symptoms. 

In  gunshot- wounds  a  differentiid  diagnosis  cannot  be  made  for  sev- 
eral days  or  weeks,  so  that  one  should  generally  wait  for  a  time  before 
interfering.  An  early  ojieration  is  indicated  only  in  cases  in  which  the 
cord  symptoms  indicate  i)ressure  due  to  fragments  or  from  the  pro- 
jectile. It  i-emains  to  be  decided  whether  in  these  cases  it  is  not  best 
to  wait  until  the  skin-wound  has  healed,  so  as  to  be  able  to  operate 
with  a  greater  chance  of  ])reserving  asepsis. 

As  regards  woun<ls  of  nerve-roots,  it  may  be  sometimes  advisable 
to  reunite  the  torn  fibres  of  the  cjuida  ecpiina.  It  is,  bowever,  best  to 
maintain  an  exjwctiint  attitude,  l)e«uise  a  large  part  of  tbe  paralvsis 
produced  by  this  sort  of  injury  disappears  spontaneously. 
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ACUTE  OSTEOUYEUTIS  OF  THE  VEETEBE^. 

This  clL^ease  has  l)e«>nie  nif»re  known  of  kte  on  ac^mnt  of  a 
series  of  oltrfervations.  Only  43  cai^t^  have  Ixi'ii  dtM-ribtnl.  (^Huhn, 
Schmidt.)  Iliihu  ft»iiiid  tliat  only  2  jht  wnt,  nt*  the  ^ibtirt  and  flat 
bones  aftectcil  by  aonte  (►stifjniyelitt?  were  vertebi-a?,  and  that  the  long 
bones  were  disea*<_*tl  1'2  times  aus  oft-en  as  the  >liort  Hat  l>«jne.*?,  Xtn'er- 
tbeless  the  eombtioii  is  <>f  practicaJ  siguitiL-auLv^  and  an  early  diagnosis 
is  of  the  greatetit  itnp<irtanc»e  on  acconnt  of  the  relation  of  the  verte- 
bral column  to  it^  ct>ntent8  and  to  the  large  cavities  of  the  botly. 

Oiitefiniy«'litis  of  the  vertebne,  ju.<t  as  of  other  bones,  is  a  di^^ea^  of 
growing  individuals.  Of  the  twist's  rt'portetl  in  which  the  age  was 
given,  12  were  in  individnaL!  in  the  first  ileea<le  of  life,  14  in  the 
setx>nd,  8  in  the  third,  and  1  in  the  fifth,  and  75  j>er  cent,  of  the 
patient-i  wen^  under  twenty  years  of  age.  The  ct>nditi**n  was  almost 
twiee  4LS  n>ninion  in  niah*s  as  in  female^. 

The  Inniliar  regit tn  seems  to  Ik?  the  s«*at  of  elei'tiou,  and  w;v« 
involved  17  time:^  in  41  c;ise^s.  The  dorsal  region  is  next  in  freiiuency 
with  12  eas4>s»  the  cervical  region  with  0,  and  the  sacrum  with  5.  The 
proces^s  not  infnn^uently  dix^  not  confine  itself  to  one  vertebra,  bnt 
involves  seveval* 

Any  jjortion  t*f  the  indivi«hia!  vertebra  may  be  attacked.  It  was 
fonnerly  asstinieil  tliat  the  IxmIv  was  most  fnH|uently  aftecte<l,  but  recent 
experience  does  ui\t  seem  to  w>rrobi3r.ite  this  statement.  Aecortling  to 
Hahn,  the  disease  invi>lve*l  the  body  14  times,  the  remaining  |w>rtions 
18  time!*,  and  idl  the  vcrtebne  3  times.  The  Iwi  in  the  body  are 
single  or  multiple ;  in  one  csise  the  entire  bfxiy  was  infiltrated  with 
pns.  The  disease  may  be  present  in  the  arches  or  tnmsverse  processes 
as  'circumscribed  fr»ci,  «»r  there  may  be  extensive  necrosis.  With 
smaller  foci  the  secpiestra  arc  apt  to  \n^  so  small  that  they  separate, 
and  are  cast  off  spontaneously  thn>ugh  the  incision  or  thnnigh  spon- 
taneous minuses.  The  aaionnt  nf  bony  destruction  may  be  sufficient  to 
produce  defonnity,  although  it  has  not  been  permanent  in  any  of  the 
cases  desjcrilKHl. 

Trauma  has  l>een  mentioned  5  times  in  the  ctiolog\^ ;  a  blt>w  npc»n  the 
back  or  lifting  *>f  he:ivy  weights,  etc.  The  sfK?cific  organisms  are  the  well- 
known  pus  c«K^ci,  Sfapfit/fococrus  nuren*  and  albiis,  the  former  of  which 
IS  more  apt  to  pnidnce  a  more  acute,  the  latter  a  more  chronic  condi- 
tion. The  seat  of  entrance  was  supposed  in  one  case  to  be  a  par- 
onychia. 
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Tlio  jjnHv.ss  m:iy  extt-ml  an4   xhv  |>us  may  ruptui"e   iuto  the  joint* 
of  the  supine,  niicb  its  the  alto-axnid  or  iM^fipitu-atloitl  or  cti^itosipuml,  or 

ihi*  |ms  may  fullow  the  tnickif  whirh  will  be  con.^iilered  later  in  cc»u- 
nt'(*(;i<»n  witli  tulRTi'iilous  siiji|iur.itiin».  The  abscesses,  cievebjpinjr  frttiu 
thr  biwHi's  are  usually  f'ninnl  iu  tlu-  antoritn*  rt-jriuu  of  tUv  spino  h4.'iiiiHl 
the  piuirynx  or  fi\^np]mjL;iis  if  tlu'  ecrvk-jil  rcgitm  is  iiivu>lveii,  or  in  the 
iwjsteriitr  metliastinum  when  the  dursiil  region  i»  involved.  In  the 
iattor  ca^e  the  pus  may  rnjtturi'  into  one  or  both  piciine.  When  l)je 
liuuhar  viTtebrn-  art'  diseriMsl,  thf  abs*r.s^  may  bt*  in  or  oo  the  |)ti<ia?i 
mu.-^elt*.  In  the  latkT  vn^.'s  the  \ms  niay  fHllow  ilovvn  iiit<»  tlie  hoUow 
*)f  tilt*  .sjiennn.  Suppiimtion  in  ihe  ])o>teriHr  rujd^ioii  of  the  spine 
u.sually  nipturei?  thnui^h  the  muscles  and  fascia  and  appears  in  the 
liark.  Once  in  a  whih-,  espit^iially  when  tlu^  tr;m^v»'l•>t-  pr«H**-^j^>  are 
diseastnl^  an  absce.S'^  may  hf  tiiinid  in  fnait  and  hrliiiid  m  hieb  fonnf*;t 
with  eiirh  <>t!ier. 

Involvement  nf  the  enrd  ih  of  tlie  greatest  imixnt^nH'e,  and  otx'urs 
not  otdy  in  ilisease  tif  llio  bi>dy,  but  alwi  in  that  t*i*  the  arches.  AiTU- 
nuilatinns  of  pus  in  the  vert«'lntd  eannl  may  pnnhuie  more  or  less 
extensive  jiressrire-syuiptouis  without  direet  invnlvenient  of  the  ronl 
ur  its  membrane.  In  other  «ii^»s  tlie  pus-pnxlucing  organi^ms^  may 
la^ivp  rise  to  meningitis  and  myelitis.  Riese  rej^trts  a  caj^o  of  r<H*«>verv 
in  whieh  pus  was  emptitHl  throu^di  an  iueision  iu  the  dura.  I)iH:iui* 
of  the  eerviad  vertebra-  is  almost  always  followed  Ijv  basilar  menin- 
gitis. The  nerves  are  involvi^l  in  a  eonsiderable  nnnd>er  of  the  eii?es, 
and  sacral  OKkH»myelitis  is  apt  to  lie  a^s^K^iated  with  Bciatica.  The 
initial  sym[>tom8  of  acute  osttHtuiyelitis  of  the  vertebne  are  tho^*  of 
aonte  infeetious  diKrasi-  :  liiuh  fever,  eliills,  rapid  pulse,  eoated  ton^e, 
sli|2;ht  albnniinuriii,  diarrlirea,  headathe,  delirium^  un<l  seiiii-uneftn- 
seiousiies*;,  whieh  may  make  it  ditiieidt  tu  examine  the  piitient  for  sul>- 
jeetive  signs.  A  certidn  nundn'r  i»f  the  eaisen  are  les**  acute,  an* I  the 
dis4'ase  dm's  not  devehip  shar|ily,  but  pmduees  symptoms  for  weeks 
or  months.  As  a  rule  the  patients  tMMuphiin  in  the  earlv  ihivs  of 
niarked  hwuli/e<l  pain,  whiefi  apjtejirs  sjiontaniiuisly  and  on  pressure 
over  the  atftxjted  region  of  tlie  spine,  tlms  i>reventing  niotion,  (Xx3a- 
Hmnally  the  pain  is  more  ditf'as(\  If  the  IhkIy  of  the  vertebra  is 
involved,  pressnit^  in  the  loniritudiuai  axis  may  prfxlnee  lt»eal i kch^I  pain. 

After  a  few  tlays,  hanlly  ev*'r  liefore  the  third  or  fourth,  and 
often  not  until  the  eighth  or  tenth,  an  oHlematons  swelling  apjx^ars 
wliich  mav  he  very  marketl  and  extensi\  e.  This  .^iwellin^  and  the 
abscess  will  be  ohwrvrxl  earlier  wlu^n  the  jiosterittr  region  of  the  s-pine 
is  involved,  bc*rnusi^  the  pus  in  thew  eases  has  a  tenrlenev  to  burrow 
backward.  As  a  nde  one  is  not  aide  to  loeate  the  pus  before  the  end 
of  die  first  week,  and  generally  not  until  the  seeomi  or  tliird.  In  u 
few  of  the  cttses  the  pus  has  not  Wen  found  until  four  or  seven  weeks 
had  passwh  When  the  body  and  the  iieginuing  of  the  airhes  are  involve**!, 
the  }>ns  may  burrow  baekward^  liut  it  n>ually  timls  its  way  into  the  pn*- 
vertebral  regions,  atul  ean  l>e  detected  early  only  where  the  nnterieu* 
surfaoeof  the  jspiue  is  aeee^sible  to  paljwition  ;  for  instance,  in  the  ui>j>er 
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cervicjil  region,  where  retropliaryngwil  abscesses  sire  to  1x3  sought  for. 
Deep-sttitetl  abscesses  are  imieli  banler  to  find  as  long  as  tliey  are 
confined  to  the  anterior  suriUee.  At'ter  nqiturtng  into  the  phiim  tbej 
may  present  as  a  plennd  exudate.  Tlie  abseesses  devehjping  in  the 
lower  dorsal  rt^iou  and  u]>ixt  lumbar  region  liuve  never  been  detecte*! 
early.  TJie  re^isou  iov  this  is  that  th*-  patient  dies  of  jivfemia  long 
before  the  pus  is  detected.  Before  the  [lus  reaches  tlie  .suriaee  thi-se 
acute  psoas  abscesses  procbice  syui]>tt>nis  referable  to  iltsea.se  of  the 
muscles,  such  as  flexion  at  the  hiiJ-joint,  that  may  b(^  increasetl  but  not 
diminisheil  on  accuunt  of  the  pressure.  Other  signs  due  to  irritatiun 
of  the  diaplrragni  have  rejieatetlly  been  misLnken  for  evidence  of  jieri- 
tonitis  (*r  typhoid.  Mukins  and  Abbott  claim  that  these  symptoms  are 
due  to  involvement  of  the  nerve-roots  of  the  sympathetic  gatiglion. 
When  the  cortl  \a  iuvolvetl,  there  may  be  symj>toms  of  severe  com- 
pression or  of  spinal  mentngitis.  When  the  brain  is  involv^ed,  there 
may  be  symptoms  of  basilar  meningitis.  Itigidity  of  the  nt^'k  is 
present  in  these  cases,  and  is  due  to  flise^isi'  of  tlie  vertebriE  tliem- 
selves. 

Diagnosis. — The  diagnosis  will  b*^  based  njKm  local  symptoms  :  sen- 
sitiveness to  pressure,  swelling,  etc.,  altliougb  nerve  symptoms  may  aid 
in  indicating  the  sciitof  the  tumble.  Sometimes  it  is  not  easy  to  locate 
the  lesion,  especially  if  there  are  secoudar)'  symptoms,  such  as  pleurisy, 
pneumonia,  perit^mitis,  meningitis,  etc.,  the  signs  of  which  may  mask 
the  lesion.  Semi-uiieonsciousness  may  render  examination  difficult. 
For  this  reason  many  f>f  the  al>ove  com [>!ic;it ions  have  been  considered 
primary  and  a  diagnosis  of  tyjihoid  or  of  I^nndry's  paralysis  has  been 
made. 

PrognoBis. — As  the  condition  becomes  better  known  the  progimsis 
gradually  imjiroves.  Of  21  cuses  reported  by  Makins  and  Abbott,  15 
ditnl — /.  t\,  71.4  per  cent.  ;  and  if  4  cases  rnentiimtHi  l>y  Rii'sc,  with  1 
death,  are  addeil,  the  mortality  will  be  found  to  be  (>4  pi^r  cent.  Of 
the  43  CiLses  publishetl  u{»  U)  the  present  time,  2(i  died^  a  mortality  of 
t)0  per  oeut.  If  the  5  cases  involving  the  sacmm  are  included,  the 
death-nite  will  be  found  to  be  55  per  cent. 

The  prognosis  deitends  nputi  the  severity  of  the  pyreraia  secondary 
to  the  focus  in  the  colunni,  and  upon  the  extent  of  the  l(K*al  pr(^ces8, 
and  especially  upon  the  involvement  of  important  neigliboring  stmct- 
nres,  such  as  the  central  nervous  system.  Thr*  8<M)ner  the  process  is 
rec<)gnized  and  attacked,  the  better  ttie  prognosis.  The  fact  tliat  dis- 
ease of  tiic  arches  is  mon*  easily  recognized  than  that  of  the  verteliral 
body  explains  why  the  prognosis  in  this  condition  is  more  favorable. 
The  ptis  burrowing  towanl  the  back  is  less  liable  to  produce  damage 
than  when  the  anterior  sMrJa<\'  of  tiie  colunm  is  affectiHl,  where  tlie 
complications  are  apt  to  t>e  grave.  The  view  tliat  the  pi-ognosis  is 
worse  the  higher  np  the  tlisease,  is  not  tenable,  as  shfjwn  by  Hahn. 
Four  of  9  cervical  cases  died  (44  per  cent.);  5  of  12  dorsal  (42  |>er 
cent.)  ;  and  12  of  17  lumbar  cases  (70  per  cent.).  Recovery  was  com- 
plete in  ll>  C4ises.     In  1  jwiresis  of  the  hiwer  extremities  j)ersisted,  and 
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in  1  a  <inus  remaiDetl  which  was  complicateO  by  local  recurrcDce ;  tJi 
ikfforniity  disappeared  without  leaving  permaneut  ^i^d  or  dist urbane 
of  faDction.     ^Hahn.) 

Treatment. — The  iri-atmeni  consists  in  esirly  evacuation  of"  pus  and 
removal  of  tiie  dLr^ust^  bone  it*  pucsc'ibie.     Thi:«  i^^  not   difficult  when 
the  arc*hes  and  spiutjiis  pruee^c?es  are  adectetL     It  i>  not  easy,  however, 
to  reach  the  toci  in  the  bmly.    Opening  letrophanngeal  absces.ses  from 
the  mouth  has  many  disadvaniages,  such  as  insutncient  aecessibilitv  and 
difficulty  in  adequately  draining  the  abr<¥ssvs.     These  collections  of 
pus  are  best  attacked  t'n:»m  without  tiirvKigh  an  incision  along  the  }x>s- 
terior  margin  of  the  stemomast*  ►id,  as  rec«.»mmended  by  Chiene.     The 
large  vessels  of  the  nevk  are  easily  av«»ided  with  this  method,  whereas 
with  Burkhardt's  «>peniti«>n  the  incision  is  made  lietween  the  stemo- 
mastoid  and  the  lan-nx,  and  one  i?  oblig^nl  to  expose  the  large  vessels, 
which  may  be  very  dangemu-^  when  prolonged  drainage  is  necessary. 
Whoi  the  abscess  is  situated  along  the  anterior  region  of  the  dorsal 
vertebrae,  the  method  recommended  by  I>iak«>noff,  Parona,  and  Potarca 
is  to  be  recommended.     The   transverse   processes  are  resected  with 
about  4  cm.  of  the  corresp*.>nding  rib.     In  this  way  the  pus  may  be 
reached  and  sequestra  removeiL      Heidenhiiin  operated  upon  a  ease  of 
acute  osteomyelitis  in  this  manner  with  success. 

If  the  pleura  has  been  pertorated,  the  ^me  indications  apply  as  in 
the  treatment  of  empyema.  Psoas  aliscesses  are  best  reached  through 
an  incision  similar  to  that  used  for  ligation  of  the  i^vmmon  iliac.  Great 
care  should  be  taken,  of  course,  not  to  o{ien  the  peritoneum.  An 
attempt  to  retich  these  abscesses  from  behind  is  only  justifiable  when 
the  lower  lumbar  or  sacnd  region  is  involved.  This  will  not  be  possi- 
ble without  extensive  resection  of  the  lateral  portion  of  the  sacrum,  the 
sacro-iliac  joint,  and  perhaps  a  portion  of  the  holtow  of  the  sacrum. 

Suppuration  in  the  true  p^'lvis  along  the  anterior  surface  of  the 
sacrum  is  best  reached  through  the  perineum  or  through  a  perisacnl 
incision.  Especial  attention  shouUl  be  paid  to  ascertain  whether  the 
pus  is  in  the  vertebral  otinal  or  in  tlio  dura.  It'  there  i<  any  suspicion 
that  this  may  be  the  t-a-H-,  the  ranal  should  In  reseeteil  and  an  explora- 
tory pun«"ture  d<»iu\  Wbon  the  result  i<  {>«>-itive.  the  dura  should  be 
fre<Iy  oporuxl  ami  tlu'  wountl  pat'keil  wirh  i<<lotorm  gauze.  As  in 
osttitmyf^itis  tl<t\vlion\  simple  inoi'^ion  tm|uently  d<.H.^  not  diminish 
the  •iynipt<^ni<.  It  will  Ih'  tair  to  presume  tliat  in  these  c:«>es  the  focus 
of  «li<eas»'  is  not  -urlioitntly  ex|>>s<d  or  that  there  is  pywniie  infection 
else\\htn\  It  may  U'  neivssary  to  attack  tho  primary  Rk-us  a^rain  or 
make  in«'i>ion<  eUt  where  into  <ei'ondar>*  f<H'i. 

Wlu.'n  tlu'  Kxlit's  ■»!'  tho  vertehne  an.^  involvtHl,  one  must  always 
combat  Jrtbnuity  just  as  in  tuben'ulo>is,  by  kivping  the  {Kitients  on 
th»'ir  back  or  bv  <u[>|)ortini:  the  di^ii^astxl  portion  s**  as  to  overexiend 
the  -pine.  K\tvn<lon  niav  K'  ap[>lie<l,  antl  betbre  the  patient  assumes 
a  ^ittini:  ^>o-tuiv  an  appn^priato  oorse't  may  W  ne<.vss;ir}'. 

Wlu  n  th«'  -cijue^tra  tlo  ni>t  -<'parate.  siiiviulaiy  «^{.>erations  for  their 
rvniovul  may  Ix*  netvssiirv.      Two  cases  of  this  s*.>rt  have  been  reporteii 
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in  which  surgical  interftTiMU'e  liecjiiiic  lurossary  iifk'i*  tvvn  and  oae-ha]f 
week?*  in  1  fuse  aixl  ni'ivv  five*  we-iks  in  anotlier.  In  2  other  f%i8e.s 
the  stH|uestm  se|)anile<l  >ipt>iitani'<>Ui<ly  alter  twfi  and  oue-hali'  weeks  in 
the  fir.st  fusc  and  eij^ht  weeks  in  the  other.     (Hahn.) 

lliiineko  has  reeently  deseril>e<l  a  spcuidylitis  lynhosa  whieli  appwii-s 
as  an  aente  osteomyelitis,  runs  a  U-niirn  eonrsej  and  di.'^njiiR'ars  spon- 
taneously without  uhserss  fi>rinatic»n  or  any  apitneiahh-  infiltnitinii. 
The  numl>er  of  cases  ivportetl  are  7,  The  eoutlitiou  ;i[>prared  two  to 
three  months  after  an  attack  of  typhoid,  and  wim  associated  with  a 
varying  rise  in  temperature  of  remitting  eharaeter.  The  eondiiiou 
atfeeted  the  hnuhar  and  saeral  vertelme.  The  corresponding  sj>inous 
pHK'^sst^  were  sensitive  to  pixjssure  t>r  tiieiie  was  tetnk'rness  in  the 
region  of  the  hnnbar  muscles*  In  some  of  the  e-;ises  leiuJerness  in  the 
muscular  rejijions  was  the  primary  symptom  and  the  sensitiveness  to 
pressure  over  the  spinous  pi-oeesses  appeaixnl  later  Pressure  in  tlie 
longitudinal  axis  of  the  vertebral  eolumn  also  canstMl  jiain.  The 
spine  may  be  held  rigid  on  aee*>unt  i>f  the  pain  in  the  muscles.  In 
Neisser's  '2  eases  set>liosts  develo[KHl»  which  in  1  e^ise  was  supjmsi^l  to 
l)e  due  to  degenenition  of  the  ereet<ir  spiine  that  was  demunsti^ated 
mieroscopieally.  There  may  lie  swelling  of  the  sttl't  parts  of  the  hack 
in  the  region  of  the  diseaswl  vertehne.  A  kyphosis  apjK'ared  in  2 
cases,  which  persisttnl  Mler  the  other  symptoms  had  disappejired.  The 
ner\T  symptoms  ohserveil  were  ])anesthesia»  pains,  sliglit  cramp,  a  sense 
of  weakness,  and  jiaresis  of  tlie  musi^les  of  the  leg,  increased  or  tem- 
pvrarA'  alisenec  of  the  pateUar  reilex,  disturl>anecs  *)f  the  large  intes- 
tine, retention  or  ineontinenee  of  urine.  These  nerve  symptoms  may 
in  certain  cases  apfKiar  first.  The  treatment  consists  in  keejjing  tlie 
patient  horizonttdly  in  Ix-d,  using  some  pla^t*^r-of-Paris  n]>plianec,  or 
local  ap|jlieation  of  heat  <ir  eoltl.  Morphine  miiy  be  necessary  lor  the 
pain,  and  (piiuine  and  autttn'retics  nisiy  he  necessary  for  the  evening 
rise  of  teuipi'rature,  Prohmgitl  warm  baths  and  massiige  may  help  in 
restoring  motion.  All  the  symjitoms  disapfiear  exce|»t  perhajis  the 
deformity.  Sliglit  eases  hist  fri>m  tlin-e  to  lour  weeks,  whereas  tsevere 
cases  drag  on  for  two  to  three  numths. 


SPONDYLITIS  TUBERCTTLOSA. 

Tuherenloiis  disease  of  the  spiiu*  is  by  far  the*  itntst  common  inflam- 
matory process  in  this  region  (Pott's  disease).  Vulpius  ealeulate*] 
frf>m  the  statistics  of  liillroth,  Mohr,  Iviirenz,  Hoffa,  and  Beuthner,  that 
of  10,000  surgical  jxitients,  about  44  were  cases  of  Pott's  disi^ase. 
Of  10,000  antopsies,  47  showed  signs  of  this  disease,  wliieh  proves 
that  the  conditiim  is  three  or  four  times  ninn*  eommon  than  obs^Tved 
clinicidly.  Aee**rdingly  to  Vulpius,  this  eoudition  eimstitutes  alj^int 
one-fifth  of  all  bcme  diseases,  and  one-third  acwrding  ti>  Billn>tl)- 
Menzel*  The  tlisease  is  most  often  s«»n  in  youthful  individuals.  >Iore 
than  one-half  i>f  the  cases  occur  in  the  first  decade  (A'  life  ;  the  dis- 
ease is  rare  in  individuals  over  lifty  yetirs  of  age.     The   majority  of 
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cii.s<'s  ni^iir  ill  tlit*  tii>*t  Hve  ycjirs  of  lifo.  (Ik^iithiier.)  Mules  are  sorne- 
whut  more  ft'wjiU'ntly  aifei'tecl  than  tVmales  (.>12.j  per  cent.,  4G.7o  j»er 
CTtit.),  but  tlic  ilitVtTi'iicc  is  too  .slifjht  to  ilmw  coiirl unions.  Heretlity 
IH  of  sonir  iin|Hjrtiiiir(',  hut  it^  inrtueiK*e  is  difficult  tt)  atioertain,  a^ 
sheiwii  liy  tlie  (ijrnrt-s  t^f  Butlmer  (KLG  pt-r  ct'iit.)  and  Gibney  (7G  {ttT 
cH^iit.).  Tnuinia  srinns  to  Im^  of  <'tiitlnginil  rmportim'i^',  and  acconliu^ 
to  Taylor,   5:;  |M^r  cent,   nf  tlic  itase^  are   su[>postHl  to   be    traumatic-. 

Fi<j.  261. 
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Pi>lf  n  dhuHfiv  :  tin-  diirk  litu-  f  iniiciiito*)  the  porllonR  of  (de  iKjilies  to  l>c  rcraovt-d.     iL  r  LkftQ^^ 

l\'ifiiri%  on  ilie  otliiT  haiicU  fouoc]  of  17  tuises,  only  ^l  in  which  the  i*i«la- 
tives  claimed  that  tiic  priinury  cause  was  Mime  injury,  but  in  ouly  2  or 
3  ooiild  a  traumatic  cimsc  hv  found  on  analyzing  the  history,  Kiini^^ 
docs  not  attach  uiiu-h  ImjMU'tiince  to  this  ctioln^ry  Inrauschc  chums  tliat 
almost  evcrylnKly  has  sutfcrcil  i'mm  sonic  injury  or  other  iu  carlv 
youth  by  whicti  the  column  uii<rht  liave  been  involved. 

The  condition  .seems  to  atfect  the  portion  of  the  cohmin  which  is 
iaxci]  greatest  by  weifrlit-lx-jiring  and  motion,  so  that  traiunatic  ]>iy)c- 
esscs  in  the  widot  sense  nl*  the  wor<l  may  be  of  etiolocfical  importance. 
According  to  HoHa,  the  border-lines  bclween  the  ccrvit-al  and  doivi^d 
and  dorsal  and  liunbar  regions  are  most  fnnpiently  affected  ;  in  adult< 
the  portion  taxwl  most  by  weight-bearing,  and   in   ehiUlren  the  upper 
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ri'giiiji.  The  Imver  hf>rder  ro^km  is?  atftrted  nmst  tVc<|Liently  by  coni- 
|ircs.sitm-fpaiitiirt's,  iL<  luis  l>ti;'U  seen. 

Accordiuj;^  ti>  liillmth,  trrviwil  i^jioiidy litis  Is  inoj^t  eemimon  in  tlic 
second  decade  of  life.  Vulpiu8  found  that  the  dorsal  C4i8e>i  were  most 
ct)ninif>n  in  the  fir^t  decade,  whereas  in  tlie  seeoiid  decade  the  freqtienoy 
of  dorsid  and  eervieal  wws  about  the  same.  The  njost  rtn-ent  statisti(r.s 
show  ttiat  Hofta's  statetnrut  applies  only  to  the  lower  doi-sal  and  linn- 
bar  vertebne,  wherea*^  the  n[>per  dorsid  anil  knvei*  eervieal  vertebne  are 
rarely  dtsesised.  The  lower  eervieal  vertebrie  ai"e,  liowever,  more  oflen 
affeeteil  than  the  middle  eervieal  vertelme,  whereas  the  atlas  is  fjuite 
rarely  disttised  eumpare*!  witli  the  axis^  wliieh  is  a  impieiit  seat  of  tn- 
berciiltisis.  In  the  individual  hoilies  of  the  vertebrie  the  disease  starts 
preferably  where  eompression-fiiieturuj!?  are  most  common — /'.  t*.,  in  front 
above  and  liehind  below. 

Pathological  Anatomy. — Tubereulosis  of  the  i^jvine  almost  always 
attaeks  tlu'  bony  portion  of  tlie  ImhIv.  The  arches  are  rarely  atf'eeteil 
and  tnl)ercnlr>as  joints  are  fount!  only  in  sjM»i-adicca.sej*,and  then  usually 
in  the  iipjjcr  cervical  i-e^ion. 

Tul>ereido8is  of  the  IkmIv  a[»pears  in  two  forniK  ;  onlinary  ostitiii*,  in 
which  the  pr4>ee>'s  extends  from  one  or  more  primary  fixa^  and  involves 
one  neifi^hboriuo;  Ijone  after  anotlier.  The  iiorntal  bone,  or  the  sclerotic 
bone  found  so  frequently  in  the  vieintty  of  a  f<Kni8  of  iiiflainniation, 
l>eeomes  ab8t>rhed  by  the  advancing  irrannlatii>n-tissue,  or  it  forms 
minute  seipiestm  (sand)  thnt  remain  uifhiu  the  f(K'tis  of  ilisease.  The 
tuln'rculous  tissue  underi;o<\s  typical  eltan^s  in  this  rejrion  as  else- 
wht  re.  Extensive  sejijjments  of  the  body  are  di^troyed  and  the  bone 
is  replaced  by  casaMis  granulation-tissue.  If  the  process  is  arrested, 
there  remains  a  i^ivity  Hl!c  d  with  the  [inxlncts  of  disintejirnition  which 
is  separatcil  fitna  the  sclerf>tie  booc  in  the  tnime<liate  vicinity,  and  the 
rarefied  bone  around  this  by  a  mciribraiie  consistius-  chiefly  of  miliary 
tubercles.  In  many  ea^^s  tlie  tuln'reuhais  tissue  disintegrat4's  so  Yn\\~ 
idly  tliat  the  trranulations  are  unable  to  absorb  the  bone  and  the  dense 
bony  structure  dies  hi  tofo.  Cheesy  scqucslni  nve  forme<l,  which  ai'e 
surnnnidtMl  by  a  zone  of  intlamrnation  sepamting  them  fntm  the  healthy 
bone.  The  lJ^Tne  in  the  imminliate  vicinity  is  selenitic,  antl  at  a  «lis- 
tanee  from  the  focus  it  may  show  signs  of  malaeia.  The  marked 
liyi^memia  always  pren^nt  is  es|R*cially  noticeable  in  the  marntw  of 
{idults,  althongh  tliis  increased  rwlness  is  at  times  observed  in  children. 
The  line  of  <1<  inarcatiim  is  iisualiy  formc<l  by  a  thin  layer  of  tuber- 
culous grarjuhuions. 

The  sequestrum  in  the  vertehrse  is  fivquently  weflge-shape<l,  and  in 
the  early  stages  it  is  difficidt  ta  distingnisli  Irom  normal  tissue.  The 
circnhition  in  the  ncH'^(^tic  |)ortiou  is  graitually  shut  off,  and  the  color 
cbiingrs  fiiom  nil  tc»  a  gr.iyish  rtnl,  and  lii»al!y  iKH-omes  yellowish  white. 
^laceratetl  pre|>iinitions  show  the  sequestni  only  after  demarcation  hns 
formed.  According  to  Kouig,  this  jirncess  in  several  iieighboriug 
vertebrne  is  thw  U*  cndjoli  aitled  by  the  altered  cireolalioo  and  dimi- 
nished resistance  of  the  tissue. 
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TliL*  Hiial  result  nf  all  Tyfte>  ui'  tiilxTiailos^is  with  or  witbotit  seques- 
tra is  the   f^aiiK' — /.  '.,  iU'stnirtiun  of  the   liom*.     The  vertebral   WhVh 

!<)><'  their  tirm    e<:»n  si  stents,  atur 


Fm^'^% 


when  the  column  if*  required  u* 
viivvy  weight  in  tJie  usuul  w:iy 
it  ^'nulimlly  lyerid.s  or  breaks 
otr  sutMeiily.  A  kink  is  ppi>- 
duee<l,  ilie  hin^<*  of  wl}ieh  i*  ii> 
i\  rule  in  the  hileral  nrtiotila- 
tions  thiit  remain  intact.  The 
verteljfie  sitiiatXMl  aliove  and 
behfw  thefinnis  Ijeconie  4ip|>n.>x- 
iiiiuti'^l,  but  tc»ucb  only  with 
the  anterior  edges  of  tlieir  re- 
sjx^'tive  bodiei?,  l>c»caiise  the 
arches  and  la  to  nil  joints  l>ehirjd 
ren\ain  ititiiet.  It  is  evident 
that  the  |>nrtion  of  the  vertehni 
Ut'hind  tfie  hintje  becomes  ftep- 
arate«i,  as  sliown  by  mejisiir- 
hi^  the  ihstantx?  l>et\veen  die 
spinous  pnx'e.ssc?i.  The  kink 
is  ninst  marktHl  when  only  one 
vertebra  is  affeetecL  When 
.sevi-nil  neiphb<jrin^  x'ertebne 
are  diseascnl,  the  deformity  i^ 
more  apt  to  be  nnmd  rtuher 
tlian  sl»arp.  If,  boMever,  one 
vertebra  i^  more  espeeially  af- 
feeted,  as  is  the  ease  wlien  the 
]iroee88  ha.s  extended  from  the 


CaiieM  of  8ixlh  to  niiill)  ilitr&a!  viTli-hni',  j*^'^^^^ 
hml  iibscefts.  Comprt'ssiDti  nf  rord.  iltri-bluii  In 
«tiCutQ.) 


UkIv 


one   vertelira    to    the 


neig]ibf>riug  vertebne,  tlje  de- 
formity is  apt  to  Ih?  moi-e  angn- 
lar,  and  the  a]>ex  of  the  kyphosis  will  be  fbrnunl  Ijv  the  spinnus  jir«>et^s 
of  !!ii'  primarily  dis^iasi'd  vertelira.  As  a  rii!e,  si'vend  vertebne  are 
involved,  and  in  the  dorsal  region  quite  a  niiniWr  are  apt  to  be  di.Bease^L 
(^b'M1and.)  Aeeordin>r  to  Beiithner,  anti>t»sies  sliow  that  one  or  two  ver- 
tehrie  were  atfeetefl  alone  It)  tinu*s  ;  tliree  to  Hve,  IM  times  ;  more  than 
five,  1  i)  times.  Atrordin^  to  Bonvier,  one  »»r  two  were  affected  :i  ]  time>  ; 
three  to  five,  2()  times;  and  nuire  than  five,  24  times,  Vulpius  eal- 
eidates  that  in  40  percent,  of  tlie  cases  thrw  to  five  vertebne  art*  atfected, 
whenjas  a  fewer  or  jjreiiter  nnmlM^r  are  affected  in  about  .^0  |>er  ec^nt. 
eiicli  way.  From  what  has  bwn  sai<l,  it  is  evident  tliat  the  deformity 
of  the  spine  is  a  kyphosis. 

If  appearing  iti  the  recriou  of  the  spine  where  the  curve  is  normallv 
a  lordosis,  tiie  latter  must  first  he  overcome  before  a  kyjihosis  can 
develop.     When  the  tnherculons  [irocess  does  not  involve  the  halves 
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Fig.  264. 


IVirmatinii  <»r  lM>np.  This  Is  the  ca.se  when  liie  anien<»r  ii 
li^yut'iit  l)LdU)K>  ossitiiil.  (Fi^.  'JHiV).  The  greiiter  lieijj-ity  of  tbe 
li(Hir  in  iiihilt.s  explains  wliy  uti  angular  deformity  is  UK>re  uneftninion 
thun  ill  ehildrcn. 

The  aiit.erit»r  tlij^placenifot  nf  ihe  eolyinii  at  the  ee&t   of  liifaeAt^  is 
offset   hy  piksierior  ilisphic*rnii*tit   in   the    neigtibnriiig'   [Kirtioiijs.       The 

tioiMil  verteln^e,  wliieh  are  normaJly  kyphofio, 
fiixt  become  ^itraiirlitenetl  ami  tlien  tAiuw 
hutlosis.  The  ujipcr  and  hjwer  jx»pti<»n^  of 
the  ,-pine  tiike  part  in  tbii<  coinpou>ation  loan 
<H|Mnl  detrree.  M  hen  the  deformity  is  htw 
down  in  the  lutnlmr  region,  the  hJi>-joini  bc^ 
t*onies  overextended,  wherca.s  the  angle  of 
the  pelvis  is  diniinisheil.  The  anunint  of 
extensinn  |M»ssihle  in  the  hip-jointK  i>i  lindtfd 
and  ean  eoni|iensate  hut  slightly  for  (iefonnity 
in  the  hindwir  ri^iun.  When  the  angnlar 
defrtrmity  in  thij*  region  is  marked,  the  power 
of  maintaining  an  ereet  jkisition  is  lojJt ; 
after  reenvery,  patients  of  this  sort  are  only 
jd)le  to  move  al>onl  rm  "all-fourii."  The  in- 
ereastnl  lortloi^is  in  the  lumbar  region  iiews?- 
sary  for  compensation  in  dorsjil  dise^i^e  is 
associated  with  an  iiKTeasp  in  tlie  allele  of  the 
pelvis  and  flexion  at  the  hi]i-jt>int. 

The  deformity  in  tin*  dorsal  regrion  cjirre- 
sprvnds  to  a  pathologieal  inci-ease  of  all  phvjti- 
ologieal  enrvei^  of  the  spine,  and  the  chstanc^ 
between  the  bend  and  the  jielvi.s  i.s  diminished 
to  siieli  an  extent  tliat  the  patient  seems 
shortened.  (Fig.  264.)  On  the  other  band, 
when  eompensation  takes  plaee  |»artlv  in  the 
dorsal  region,  a  eertain  amount  of  this  .shorten- 
ing is  (tvercfime  again  by  exteusiou.  (Figs. 
2»Jo  and  2GtJ.) 

The  ehanges  in  the  chest  are  of  great  im- 
]n»rtanee,  and  the  position  of  the  npjKT  p<ir- 
tinii  nf  tlie  spine  inHneni-es  greatly  the  jK»sition 
of  the  ribs  in  this  region.  Wln-n  the  deformity  is  in  the  upper  dorsal 
region,  tlie  riljs  will  be  inclined  downwartl  and  beeome  approximateti 
to  the  spine.  The  chest  a?8umes  a  Hat  antl  shaHow  shape.  (Fig.  2t]7.) 
The  reverse  is  the  case  with  lordosis  in  the  npj>er  d(jrsal  rc*gion.  The 
ribs  are  lifte<l  up  and  the  thorax  sliortened^  whereas  the  antert>pf>sterior 
diameter  is  inereasetl.  (Fig.  268.)  In  the  latter  eases  the  thorax  is 
|)ermanently  in  the  position  as8ume<l  on  extreme  inspiration  ant!  the 
movements  of  respiration  are  partially  or  completely  abolij^hcd,  ^> 
that  the  dinphrairm  ts  obliged  to  do  jnhlitittnal  work.  The  diminution 
in  tlie  angle  i»f  the   i>elvit?   to   the   horizonal    in   hmibar  disease  lower 


SpondyUtl*  dorsal l§. 


SpondyUtts  doraalis. 

With  tuberculous  cli.sea!«  in  the  himljsir  it^ion  the  pelvis  gradually 
ilevelops  a  characteristic  shape  and  becomes  kyphotic,  as  it  were,  for 
the  anterior  posterior  diameter  h  increased  and  the  tmnsverse  diameter 
diminiahed,esj>ei'ially  at  the  outlet.  The  skull  itself  undergoei*  changes 
oorresjKindin^  to  a  kyphosis.  The  occipitomental  diameter  h  eonsid- 
erably  increase<l,  whereas  the  fmnto-occipitid  diameter  h  diminislnxl. 
These  changes  explain  why  patients'  witli  thii*  disease  are  so  apt  to 
resemble  each  other.     (Witzel.) 

Secondary  changes  of  the  internal  organs  affect  the  large  vessels 
and  the  fPi=>ophagus  chiefly.  The  aorta  is  closely  unite<]  with  the  spine 
OD  account  of  the  intercostal  arteries^  and  is  obliged  to  adapt  itself  to 
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the  flcforraity,  arnl  may  ho  more  or  less  kinke<L  This  condition  may 
be  lollnwi'd  by  iiisutlii-it'iit  bkHxl-j^upply  U)  the  lower  section  of  Hoe 
body  imd  hypertrophy  nf  the  left  %'eiitricle.  Similar  cbangcs  mar  take 
plaice  in  t!>e  vena  enva,  ahluitiirli  it  i*  tiir  lesH  adherent  to  the  ^pine. 
For  this  reason  .sU^iiosis  of  tliis  vess<4  and  venous  eongec^tion  of  ihf 
lower  half  of  the  Ixxly  are  corresjwndingly  iincomtnuD.      JBotb  axicn* 


Flo.  2ft7. 


Fto.  S6& 


Deformity  in  upper  dorsal  regloii. 


uiipii?r  dorsal  region.    CliarMy 
atUtudf,    tWhilxDHii.) 


and  vein  may  be  pushed  fonvard  by  a  n>ld  abscess.  The  c«m- 
neetion  between  the  oysophajjfus  and  the  spine  is  loose,  provided  tho 
8truetnn:'s  are  not  hniind  together  by  inflammatory  adhesions.  Tliere 
18  no  tench'ncy  irir  the  fpsophapiis  to  fr^llow  the  curve  of  the  spine, 
and  its  position  bears  tlie  same  relation  tn  the  vertebra*  as  the 
string  to  a   bow.     When   certain    portions   of  the   cesophagetd   wall 
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are  adherent  to  the  >|»ine,  they  may  be  drawn  out  and  form  divertio 
ula.  St^'WKses  [iriKJucred  in  tliU  way  are  uncDniraou.  Dis^Liuses  in 
other  organ>i  are  njore  distinctly  jree«Midar)*.  Hy|ierti\»phy  of  the 
ritrht  ventrirlf  may  fullow  insnffii*ient  aeration  of  the  lung,  due  t<i  the 
thi»raeie  dt-iurmity  and  abnormal  j>rt>Sisure.  Riikitiiusky's  rlaim  that 
tub^rrulntJt*  of  the  luntj  does  not  occur  with  tnl^errnilous  dis^-ase  ot  the 
spine  applies  to  the  extent  that  fret^h  foci  of  pulmonar}'  tul>erculosis 
are  rarely  funnd  when  the  deformity  of  the  spine  is  sufficient  to  pro- 
duce congestion  of  the  lungs.  The  changes  in  the  cord  will  be  con- 
sidered  later. 

fte.  260. 


DeftwinSCy  in  low«r  donal  rc«loa. 


Tuberculosis  of  the  vertebne  \i^  due  to  hematogenous  infection,  but 
after  having  l>ecoii)e  established  the  process  may  extend  in  various 
way«  after  reaching  tJie  surface  of  the  vertebrw.  If  the  upper  or 
lower  epiphysis  Ix^ijmes  involvwl,  the  intervertebral  disks  are  attacked 
and  lK*eonie  disintegnitcd,  leaving  cheesy  sequestra  of  varying  size 
behind*     The  adjoining  vertebne  are  next  involved  directly. 

The  primary  seat  of  tubercuhjsis  Ls  usually  in  the  anterior  portion 
of  the  IxnIv,  and  the  pus  ruptures  anteriorly  in  the  majority  of  the 
ca^es.  The  long  anteriitr  vertebral  ligament  is  lifted  off  and  the 
process  extends  as  a  cold  abseeas.  This  ligament  is  sej)arate<l  not 
oaly  from  the  body  immediately  affected,  but  also  gradually  from  the 
m^ighboring  vertebne  and  the  abscess  advances  downward,  between 
this  band  and  the  vertel^r-al  column,  following  the  law  of  gravity.  At  the 
openings  of  tJie  vessels  in  the  vertebne  below,  the  tuWrculosis  finds  a 
new  place  of  entrance,  and  the  granulations  involve  a  varying  numlier 
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of  vortebrn?  in  this  way.     A  spine  of  this  sort  after  maceration  has 
worni-tMiton  ain>earanpe.     (Yernioiilurt\)     In  rare  case^  tJie  ivrocee- 
.•aunp(»H'<l   to   Ih'  rnnfinod   to   erosion  of  the  surfaces    nf  the   vert^mj 
(Buyer,  IJosHi)  without   produeinL^  extoTisive  foci    of  disea>jc  (-*}ion»lv'' 
litis  sniKTticijilis,  earies  jTeripherieii ).     Ilutfa  believes  that  a  r»rf:Jii  vn^ 
jxirtioii  of  these  cases  are  of  actinomycotic  origiu. 

StippnnUion  takes  pliiee  in  the  vast  majority  of  the  <ti«'-.  v*a 
autopsy  ahseesses  tire  l^untl  mueh  more  frequently  than  dnrinc- life. 
Vnl|»ius   tnileulati'd    from    the    autopsies    «if    Bouvier,    I^^aoneJoague, 

Fui.  27U. 
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Kahel,  and   jMohr,  that  suppuration  eomplicatLHi  SO  |>er  cent-  of  the 
cases,  whereas  elinically  abscesj^es  were  fuiunl   in  only  24.5    jx^r  cent. 
of  194o  cases.     The  lower  v^ertebrte  are  most  frequently  atfectcd,  thej 
♦lorsa!   least,  Ijecaiise  in  these  cases  the  pus  caiinnt  W  demoniJlratedl 
cliniciillv.     These  eold  abscesses  follow  ceMiain  anatttniical  ti-acts  where 
tliere   is   the  least   resistance.      Tlie   tendency  to  wander  is  favored  Ijy      i 
the  constant  increa.se  in  the  size  of  the  abscess.     The  course  taken  i^fl 
usnally   downward,  althoiierh   the    opjwsite  sometimes    occurs,   which 
proves  that  jxravity  is  not  the  only  force  cletermiuiii«^  the  direction  in 
which  an  aliscess  extends.      New  tissue  is  constantly  becoming  infcctf 
by  the  tuberculous  virus  containefl  in  the  pus. 
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The  pus  itself  as  nhown  bv  animal  experiments  (Grarr5)  i*i  infectious. 

The  pc'ciiliiirities  are  thtKse  of  tiiljorriilrnis  pus  in  geuenil  :  it  is  white, 
yellowisli  wliitc,  nr  brownish,  fi\'t|iieiU]v'  ettntiiins  I'hi'osy  ma.s.«<t'ri  or 
small  f^equestra,  which  in  sninll  abscesses  may  l)e  hi  altundant  that  the 
pus  has  a  ^niel-liUi'  con.si.stenoe.  ^Miero^cHtpiciilly  the  pus  is  .shown  to 
c«insist  f>f  detritus  with  few  leueoeytes  or  none  at  alL  SouiGtimes  the 
absee,s8  contL^nts  are  rlear,  yelhm*  or  yelhnvish  browUj  nnd  of  syrujiy 
consistence.  Tliese  serous  abseA.'sses  are  observed  whun  the  process  has 
a  tencleuey  to  heal.  The  pus  is  surrounded  by  a  tyjiieal  nienibmue  eou- 
Bistiutr  chiefly  of  miliary  tubercles.  In  the  immediate  vieinity  uf  the 
cavity  itsi-H'  there  are  marked  siiriis  of  caswitioii,  and  towaRl  tlie  normal 
tissue  11  kiyer  consisting  of  o]<l  and  recent  granulation-tissue,  (limns 
and  Nauwerck.)  The  pus  eoutaineiJ  iu  absi-esses  of  this  sort  may 
amount  to  scvem!  tjuarts. 

The  tracts  followed  by  cold  Mbseesses  have  betii  slifiwn  by  Heuke, 
KiVnig,  Witzel,  and  A.  Seluuidt,  to  ditler  in  dillerent  j>orlinns  of  the 
s[»iae.  The  author  will  e<»nsider  thL-iii  separately,  althtHigJi  ihe  dillVr- 
ences  are  not  sharply  drauii^  for  the  pus  ui'  tlie  tirst  vertebra  of  Kmv: 
group  and  the  last  of  another  mav  follow  the  same  course. 

It  lias  ber^u  mentioned  that  the  pus  usually  lifts  off  the  anterior 
longitutlinal  Itgfimcnt,  The  ligament  may  l)e  jK4'fbnite(h  which  is  nu- 
conmion  ;  or  the  pus  may  work  out  to  ohe  side,  which  is  the  usual 
event.  An  abset^s  developing  in  the  upjHT  cer\'ieal  region  ap}>ears  in 
the  retro[>haryngeid  or  rctrtMeso|)liageal  space.  One  Ciimmeueing  high 
up  may  sonu'times  reach  tlie  retroviseeral  tissue  and  Ibliow  llie  resopb- 
agus  into  the  [losterior  mediastinum  as  fsu"  as  tlie  aort^i^  which  it  atmm- 
pauies  <lf>wuward.  In  the  region  of  the  eutrauce  to  the  larynx  it  m:iy 
not  only  pnxhice  ditticulty  iu  swallowing,  but  also  tlilKenlty  in  breath- 
ing. The  ctrdinarv^  course  it  takes  after  surrountliug  the  (Esophagus, 
trachea,  aixl  thyroid  glaiitl  is  to  foUnw  the  inferior  thyroiil  artery  to 
the  sul^'lavism  region  and  point  either  alxive  the  clavicle  iu  front  or 
l>ehind  the  sternomastoid,  or  to  follow  the  large  vessels  and  nerves  intf> 
the  armpit  and  point  in  this  region.  Ot'casionaMy  absct^sscs  situated 
high  U[>  find  their  way  beneath  the  buccal  faseia  and  point  antcrii>rly 
iu  the  e:trotid  region  or  on  the  ehwd<.  Abscesses  in  tlie  upper  ctrvical 
region  rarely  ibilow  the  » esophagus  into  the  jMisterior  mciliastinnm, 
although  tins  is  the  cttmnion  route  taken  by  abscesses  low  down.  The 
ibrmer  folhiw  along  the  inferior  thyroid  artery,  whereas  the  latter  are 
not  so  apt  to  take  this  course.  Abscesses  may  perforate  the  [)harynx 
or  open  on  the  neck  l>efore  or  Ijehiufl  the  sternomjistoid  or  in  the  arm- 
pit.  Several  cases  have  Ihhmi  rciKirtitl  in  which  the  vertebral  artery 
had  become  eroded.     (Regnier,  Ilasse,  Legnest,) 

Abs^^esses  due  to  disii^ise  of  the  dorsal  vertcbne  rarely  follow  the 
course  oi'  an  inten^ostal  arti-ry.  When  they  do,  the  pus  [Ktints  iu  the 
latcnd  region  of  the  chest  and  may  break  through  iu  this  regiivn.  They 
usually  foUow  the  am*tii.  This  vessel  and  the  vena  cava  may  Itrt-ome 
surrounded  by  pus  or  liftctl  off  and  in  rare  ciise-s  eroded,  { Ijiirtleiiheuer, 
Dewes.)     It  has  already  been  mentioned  that  the  o?wjphagus  is  usually 
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lif\«xl  off  from  the  ppiiK",  jiml  that  it  is  aclhrnfnt  to  this  etmcttire  oiilvin 
exwiiti*»i)al  cii.-'es,  Whvn  Uiis  fiHidiiiim  is  pree^ent,  abM^esae^  tiuit  other- 
wist*  would  tHtnic  to  lie  lx*hiiiil  the  cetiophngus  naay  niptiirc  int«i  this 
tiibo.  (Irni^rally  s[H*jikiii<r,  tlic  uUmvss  lulltiw.s  the  aorta  thnmjrh  tJie 
cliMphruj^rn  down  into  tin*  [K'lvis.  Thv  pus  finds  its  way  into  thv  hx>w 
retru[n'rttoneal  roiintrtivi'  tiKsue  of  the  iliac  tos^sii  and  .s|>rL<ad.«  out 
usually  ovtT  and  rarely  bouwith  the  cuiumou  iliac  artery.  The  ahnx'S* 
iH-eoiuos  pul|xtl>le  iu  this  region  aud  extends  later  alon^  the  extenml 
iliae  and  fciiiond  artery.  The  pus  may  |K>int  in  the  rej^iori  of  ilic 
niiddle  ]M>rtion  uf  lVHi|»iirt*s  liputient  or  may  follow  the  artery  down- 
ward iiud  rupture  in  the  popliteal  space.  The  pus  may  extend  forwani 
in  the  suhperitnncal  eonneetive  tissue  and  may  ap|>ear  outride  of  i\» 
peritoneum  in  the  anterior  alHloniiual  wall  above  iVntpart'pj  lig:iraent, 
Soinetinies  it  reaches  the  hmsi'  e^nnicrtive  tissue  of  the  eorcJ  aud  extends 
dowm^anl  into  the  serotiun  ami  ruptures  there.  The  al>secss  may 
not  follow  the  external  iliae  at  all,  luit  take  the  course  of  the  ilK 
ternal  iliae  into  the  true  pelvis^  which  it  leavers  thn»u^h  the  greater 
sciatic  nctteh  with  the  sciatic  nerve  and  produces  a  swelliuj^;  beneath  the 
gluteal  miisftes.  In  tlic  posterior  region  of  the  thi^h  the  hip-joLiit  may 
bcxxjnie  involved.  Abscesses  due  to  diseuM^  of  the  do^^.al  vertebrae 
may  rupture  in  varii>us  plaees.  The  thoracic  caviti^  or  the  iieritoneal 
cavity  is  rjirrly  Dpcutnl,  and  the  pirit*anlitnn  still  more  mrelv.  Adhe- 
sions usually  lorni  first,  which  are  iollowe^l  by  ]Hvrtnrati<tn  inti>  the  lung, 
the  fRSiplKijjrus,  tlie  intc'^tine,  or  into  the  bladder,  Abseejsse^  in  tlic 
true  j>elvis  may  point  at  the  side  of  the  auns  and  be  mistaken  for  [»ros- 
tatic  proeessBs  i»r  al'ter  p'riimition  for  listnla  in  ano. 

Abscesses  of  tlic  lnml>ar  region  and  of  the  lower  dorsal  region  after 
escaping  from  beneath  the  long  anteri<n-  ligMment  rupture  into  the 
sheath  of  the  psoas  muscle,  which  is  eonnectcnl  with  this  liaiid  (psoas 
abscess).  This  h  the  usual  course  taken,  although  in  exeeptioruil  cases 
the  pus  may  reach  the  aorta  and  follow  <ine  *>£  the  tniek*<  alrejidy 
dcscribwL  The  sheath  fif  the  jisoas  nnisele  I.M'C'>incs  distentled  with 
pus,  which  accunudates  hctwtrn  the  muscle  itself  and  it.-^  fibrous 
covering.  Sometimes  the  muscle  itself  is  infiltrated  and  the  intersti* 
tial  tissue  destroycHl.  In  these  cases  the  pus  usually  points  in  the 
antenHncflian  region  of  the  thigh. 

The  psoas  bursa  is  frc<|ucntly  involvt^l  by  these  abscesses,  ami  as 
this  structure  may  connnuinaitc  with  the  hi|>-joiut,  there  is  danger  of 
extension  in  this  direction.  The  close  connection  between  the  {isous 
anil  iliae  muscles  explains  how  the  latter  is  so  frequently  involved  sec- 
ondarily by  the  process  (iliac  {ilisccss).  The  psnas  is  only  jiartiallv 
sepanitetl  from  two  uther  muscles  or  gnrnjis  t»f  muscles — /.  r.,  fmni  the 
al>du<'tors  and  <piadnitus  hunbonim — ^which  explains  how  pus  at  times 
ruptures  into  one  of  thuse.  The  abscess  may  follr)W  do\\^nvard  along 
the  inner  surface  of  the  thigh  in  tlu^  adihu^tor  n-gion  and  point  any- 
where in  the  course  of  these*  muscles.  The  quadralus  guitles  the  pus 
to  the  lateral  regiiin  of  the  spine  and  allows  it  tu  j>oint  between  the 
ribs  and  the  brim  of  the  pelvis.     In  rare  cases  tlie  fibres  of  the  trans- 


1 


SPONDYLITIS  TUBERCULOSA.  1\Z 

veT>e  nbdominal  niu.-ek'  derivetl  from  the  lumbar  fascia  guide  the  pus 
fonvani  to  the  anterior  tiurtaee  oi'  the  abdomiual  wall  even  a^^  far  a:?  the 
umbilieus. 

When  the  List  himliar  vertebra  is  inv<»lveil,  the  abscess  may  develop 
behind  the  psoas  beouu.se  this  niusele  has  no  fibres  t'nmi  this  vertd>ra« 
The  pus  follows  tfie  ileoluiubar  art^iTv  and  rt^nehes  the  iliaeiis  direetly. 
(Kouig.)  These  iliac  abscesses  point  benciith  Ponpart^s  ligament 
between  the  marjLrin  of  the  iliops<.KLs  tendon  and  the  metlian  b<.>rder  of 
tiie  rectus.  They  usually  undermiue  the  latter  miisele  and  pmit  at  its 
outer  side  between  it  and  the  tensor  taseije  femoris.  When  the  pms 
perforates  along  the  nieiliau  margin  of  the  rei-tus,  the  absce^  is  aju  to 
rupture  into  the  sheath  of  the  sartorius  muscle  or  follow  the  sheath 
aloni;  and  reach  the  surface  s«?me\vhere  in  the  course  of  this  muscle. 
As  these  abscesses  arise  in  the  median  line,  it  is  not  unconmion  to  have 
them  descend  on  both  sides  at  the  same  time.  Psotis  abs<:'es<cs  are 
esjTccially  liable  to  be  bilateral.  There  is  frequently  a  ajmniuuiaition  iu 
fi^iut  ttf  the  diseased  vertebra  between  the  two  pus  cavities. 

The  abscess  cavity,  which  is  long  and  drawn  out,  does  not  always 
have  the  rJiime  diameter,  as  shown  by  N6latou,  Thei"e  are  dilatations 
and  constrictions,  the  latter  of  which  may  oblitei'ate  the  continuity  of 
the  sac.  The  above  remarks  apply  to  disease  of  the  bodies  of  the  ver- 
tel>ra\  Tuberculoiii<  disease  of  the  arched  and  its  prtxx^ses  is  much 
more  uncommon.  When  prc^sent,  the  f*H_M  are  usually  small,  frequently 
c<tntaining  sefjuestra,  and  form  the  startintj-}wiut  of  sup|>unition.  The 
pus  [xiiuts  in  the  lack  somewhere  near  the  median  line,  and  is  apt  to 
ap|x*ar  symmetricidly.  The  abscess,  however,  may  folli>w  the  verte- 
bral i-anal,  a  course  which  is  not  commonly  taken  by  abscesses  uf  the 
bxliL'S  of  the  vertebra?.  In  the  latter  cases  the  pus  may  have  ruptured 
tlironjrh  the  |K»sterior  wall  of  the  bo«ly  or  have  extended  backward  into 
the  «inal  through  the  intervertebml  foramina.  The  effect  of  al>-'  ■ 
in  the  eaual  may  be  either  c«>ra|>res?ion  or  infwtiou  of  the  c<»nl 
it>  membrane.  Both  of  these  conditions  may  Ite  present  without  juis, 
and  l>e  priwluct^l  entirely  by  tuU.rculous  granulalions  that  have  iulil- 
tnited  the  canal.  Compression  and  infection  are  usually  present  at  the 
siime  time.  Compression  is  more  apt  to  be  present  alone  than  infec- 
tion, and  is  due  to  bulging  of  a  tuberculous  f^x-us  or  of  pus  into  the 
lumen  of  the  canal.  It  is  far  more  tM>mmon  to  have  the  dura  l>ecorae 
infectetl  and  have  a  pachymeningitis  tuberculosa  externa  develop.  It 
has  already  been  c5onsidered  how  disease  of  the  dura  presses  n[xtn  the 
nerve-tisfiue  bi-cause  of  the  accompanying  redema  of  the  cord.  It  has 
also  l>een  mentiou(Hl  that  it  is  extremely  rare  to  have  the  process 
exten<l  from  the  dura  to  the  pia  and  to  the  con!  itself.  The  nerves 
leaving  the  cord  may  be  involved  iu  the  same  way  as  the  eonl. 

Compression  may  not  only  be  produced  in  the  manner  dc*s4L*ribed, 
but  may  also  Itc  due  to  bony  stenosis  of  the  vertebral  canal.  This  is 
not  commctn.  The  lateral  joints  remain  resistant  and  a  condition 
deveJops  resembling  that  of  compression-fractures.  It  has  already  been 
emphasized  that  with  the  latter  injury  compression  of  the  conl  is  rare. 
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The  amount  of  kicking  in  the  vortcbnil  enUimn  in  tuborcnl^ 
prowesses  may  ^nnietiuies  Ijc  lum-h  mort^  marktKi  tbuu  in  fnu'tui 
Kmske  jirobably  goes  too  far  when  he  claimj?  that  only  2  yter  cent,  of 
tht'  oaseH  ">f  (•(Hii|m"ssion  are  diw  to  c»sseoiLs  dinnnution  of  the  liimeo. 
Treiiileli'iihiirg  believe.-*  that  ]jarnly.'^i!?  due  to  ehange  of  jKkHJtioti  it-  of 
coiisiik'rable  itiipMrtaiiee,  berausc  in  .')  of  8  ea^jes  in  whi«:»h  he  j>f>rfonnf<l 
lamfiieetoiny  be  fouml  only  a  thniinuduii  in  the  lumen  of  tlie  vertex 
bnil  «nial,  but  no  tubereulous  ti^s-^ue. 

Aei'oniiii^^  to  Vnlpiiis,  1-.7  ]mt  eeiit.  of  the  siH»ntlyIitis  cases  ore 
eouibinetl  with  cord  syniptonis.  Nerve  symptonis  nnt*  mi-e  when  the 
disease  i^  in  the  lower  lund>ar  region,  and  are  most  eonmion  when  tlie 
tH?rvieal  region  is  atfeett»d,  aeronlin^  to  Vulpins.  Other  aathiirs,  Mich 
as  liillroth,  Dnllinger,  and  liouvier,  elaim  that  eurd  Kvoiptonis  are 
niueh  more  i'omnntu  \vit!i  disease  in  tlie  il(*rsiil   ivgion. 

Symptoms .^T be  symptoms  of  lN>tt*s  disease  aiv  due  tr»  the  de^truo- 
tjve  pnieef<s  in  the  bone  iti?elf  that  ehanges  the  ^hape  of  tbe  spine  and 
is  folbnvt'd  by  \ovn\  }>ain.  Besides  this,  the  ab*eesses  and  tht*  clfect 
<tf  ilie  disease  on  the  contents  of  the  spine  are  of  importance  in  thisi 
dirt'ctifnu  It  is  known  that  synipttmis  may  be  absent  id  though  the 
eondition  has  existed  Hor  a  long  time,  while  it  is,  on  tbe  c»tlior  hand, 
not  uncommon  t4i  have  certain  syoiptoms  present  when  others  nre 
absent  <ir  l»nt  sliirhtly  mai*ktHL 

One  of  tlie  most  eoinmon  initial  symptoms  is  local  jmin  with  evn- 
sitiveness  to  pressure  over  tbe  diseased  jvortion  (tf  the  spine.  Oalv 
the  bodies  of  tbe  up|K'r  cervical  reptin,  and  in  lean  individuals  tho^e 
of  the  lundwir  region,  are  diix'ctly  accessible  to  |»alpation.  Pressure 
may,  however,  Iw  brought  to  bear  indirertly  njvon  tbe  reniaininfr  verte- 
bra. The  s|viiious  pn>eess  is  not  infivqiuntly  sensitive  to  pressure. 
Attempts  to  detetH  hy]iera?8thesia  of  a  spinous  prrteess  by  applying  a 
hot  s|Mmg<^  (Copclaiid)  ar  by  galvanization  (Badin,  RosKenthal,  and 
Seel i^mil tier)  have  no  practical  value  bix'ause  of  inaccunicy. 

Sli<:bt  tapjtin^  over  tbe  s]iinoiis  prcK'c.sses  with  tbe  finpers  or  with 
a  I>ercussion-liammer  will  frequently  priMluw  characteristic  |>ain. 

It  is  possible  to  press  upim  the  bodies  of  the  vertebne  directly  bv 
n}>plyin^  force  in  the  lon*^  axis.  It  is  characteristic  that  raiTving 
Weight  and  overexerting  tbe  weight-bearing  flmction  of  tbe  Ixxlios 
'will  pi'i>dii(*e  ]>ain  in  tbe  afTtM^texl  regic»n.  It  is  not  without  danger  to 
test  tbe  patients  by  dire<:ting  them  to  jump  fr<^in  a  chair  so  as  to 
increaHt*  momentarily  the  degree  of  pressure.  Tbe  sime  applies  to 
iiuddcn  pressure  brought  to  Ix-ar  uptm  the  bead  and  shoulders,  ht^cniise 
tbe  weakened  bones  may  be  criislRHl  itu  It  is  only  justitialde  t*»  pres« 
gently  upon  tlie  b<'ad  and  shoulders,  wbicli  will  usually  be  i^ufficient  to 
pHKlm-e  well-markcHl  localiztnl  pain  in  tbe  diseased  region.  In  many 
cases  simple  physiological  woigbt-bearing  may  be  sufficient  to  produce 
pnin»  and  the  patii-nts  will  loc4ite  ttiis  symptom  im  sitting  U[>  or  on 
standing,  whereiis  on  lylii^  down  it  disappears.  When  the  disea{*e  is 
situatetl  in  the  lumbar  region,  standing  is  easier  than  sitting,  1»ecau8e 
in   tlie  Litter  posture  the   tendency  to  flex   tbe  spine  anteriorly  com- 
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presses  tlie  bcMlies^  of  the  vertebni?,  while  on  s^ttmding  the  position  is 
that  of  loixlosis.  Sonietinies  it  is  jxis^^ihli^  to  Ih'ihI  the  IxmIv  forwanl 
up  to  a  i'ertaiii  jMiiiit,  bt'y<HKl  wliii-b  furthir  motion  [^  aLvoinpuiiiwi  by 
ag^juv.  The  jtutients  suddenly  ery  out  and  .siip|Hjrt  themselves  imme- 
diately upon  their  amis.  The  nrin.s  are  (vi'teu  usetl  :ls  .sup[Mjrts.  hi 
cervicnl  disease  the  individual  may  trj-  to  relieve  the  weight  of  the 
head  by  ??up|wjrtin*r  the  siune  with  his  bands  either  an  tioth  slides  or 
beneath  tlie  ehin  ami  oaipnt.  When  the  hiwer  reg^iou  tif  tlie  spiiie  is 
atfe<^ted,  the  patient  is  apt  to  braee  his  arms  while  sitting  (k>wn,  .so  an 
to  sustain  a  eertain  pix>[)ortion  of  the  Iwxly  weiglit.  Lying  down  d<x^s 
not  necessarily  prevent  pain,  for  sudden  motion,  such  as  may  take 
place  (hiring  sleep,  pitxhiees  this  symptom  immediately  and  the  indi- 
viduals cry  out  in  sh.'ep  (**  night  ery  ").  Coughing,  snet-zing^  and 
laughing  are  apt  Ui  produce  |»aiti  on  aecount  of  the  sudden  exjviration 
and  a  tendency  t^t  flex  the  spine  at  the  same  tiuK;,  Tlie  j>atients  try  to 
giiartl  against  and  limit  al!  painful  motion  by  removing  as  niiieb  weigfit 
as  possible  from  the  vertebne  and  keeping  tiie  spine  (|uiet.  The 
longitudinal  muscles  of  the  back  are  hekl  rigid  and  ilexion  is  carefidly 
avoided.  The  piitients*  attitude  is  one  of  anxiousness  and  their  gidt  is 
awkwanl.  The  manner  in  wliteii  they  pick  up  ol)jects  is  character- 
istic :  they  bend  the  knees  and  flex  the  hips,  kwping  tlie  back  stiff 
and  vertical  nntil  the  hand  rexnches  th*-  4iljei:t  desire<l  ;  in  getting  up 
tliey  aid  extension  of  these  joints  by  supporting  the  l>ody  upon  the 
arms ;  the  hands  are  placed  y|>on  the  flext^d  knee,  and  they  gradually 
straighten  the  boily  by  gripping  the  thighs  liigher  and  higher.  When 
arising  from  a  horizimtal  jxisitiou  the  arms  are  also  nuule  use  of  as 
supports.  The  entire  column  is  not  necessarily  iield  rigid.  Some- 
times only  the  diseased  portion  is  the  part,  that  does  not  partjdvc  of 
flexion.  On  placing  a  hand  over  this  region  one  observes  that  the 
spinous  pi*ocesses  on  flexion  do  not  change  their  relative  jxisition. 
This  is  a  very  constant  s}'!nptom,  and  may  lie  present  before  there  is 
any  deformity,  and  is  the  more  marked  the  greater  the  normal  amount 
of  motion  in  the  region  of  the  spine  aflecte<l. 

Besides  sensitiveness  to  pressure,  there  is  not  infrequently  sponta- 
neous pain  in  tlie  diseased  region^  which  dws  not  disjipjK*ar  (ki  lying 
down.  This  is  very  annoying  and  is  frequently  prest^it  as  a  dull 
thnmj>irig  in  the  chest  f»r  alxlominnl  cavity  synchnmous  with  the  pulse. 
The  patients  eoniplain  of  stoinach-aehe,  which  is  es|HH'iidly  liable  to  be 
the  case  when  the  jiain  is  inerease<l  after  eatings  although  the  function 
of  the  stomach  an<l  intestines  is  perfectly  nf^rmal.  According  to 
Jn<^lson,  abdominal  [>ain  of  ttiis  sort  is  as  important  a  symptom  of 
early  Pott's  disease  as  jMiin  in  the  knee  is  of  hip  disease. 

In  young  children  unable  to  talk  it  is  neeilless  to  say  thiit  the  j>ain 
is  not  locate<l.  As  a  rule  all  tliat  is  notwl  is  a  change  of  tempera- 
nient.  Childrc^n  that  have  liwn  active  suddcndy  Inn'ome  cross  ami  do 
not  care  to  [>lay.  They  cry  when  raised,  and  try  to  avoid  any  motion 
of  the  back  by  keeping  the  muscles  rigid  or  by  constantly  lying  down. 
The  rigidity  of  the  {'olunin  is  due  iu  the  tension  id'  the  nniscles  for  tlie 
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purpose  of  diminishing  the  amount  of  motion  and  is  partly  reflex. 
Sometimes  the  absence  of  motion  locally  is  due  to  anatomical  condi- 
tions because  the  ligaments  may  become  ossified  and  ankylosis  of  cer- 
tain sections  of  the  spine  may  develop.  The  characteristic  sign  of  a 
local  process  is  deformity  of  the  column.  This  develops  gradually 
as  a  rule,  and  appears  at  first  as  a  slight  prominence  of  one  spinous 
process,  but  in  time  becomes  a  marked  angular  or  rounded  prominence. 

Fig.  271. 


KyphoBis  and  scoliosis  of  spine. 


It  becomes  more  distinct  on  flexion  and  flattens  somewhat  upon  exten- 
sion— /.  ('.,  when  tlic  patient  is  lifted  by  the  arms  or  head.  It  disaj)- 
pcjirs  entirely  only  in  the  beginning  of  the  disease.  In  rare  cases  the 
deformity  may  a|)pear  suddenly.  The  bony  tralxTculfe  left  by  the 
tuberculous  process  cave  in  suddenly  in  one  or  several  vertebrae,  usually 
following  a  blow  or  a  fiill  or  some  slight  trauma.  For  the  purjwse  of 
measuring  the  deformity  a  strip  of  bl(x?k  tin  may  be  used,  which  is 
appWoA  (Aosolv  to  the  l)ack  A  tracing  is  then  taken  of  the  back. 
Fj.  B.  Xo\w^^^*  i^<>^V>w,^VA.^%>)  %\\w-traccr,  consisting  of  a  series  of 
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vertical  wooden   pins  that  can  be  held  in  place  by  a  horizontal  frame 
and  screWj  is  far  morp  accurate. 

It  hari  already  bft'U  mentioned  that  tubereuloue  disease  usually 
produees  pure  antemjux-^terior  iletorniity,  altliuiip^lv  in  ad^-aneed  eases 
there  may  be  some  lateral  deibnnity  owing  Uj  more  market!  involve- 
ment of  one-half  of  a  vertebra,  {F'lff.  271.)  Sometimes  scoliosis 
may  be  present  early  in  the  disease  at  a  time  vvlieii  the  deviation  e^tmot 
be  explained  by  the  amouut  of  destruction  in  the  vertebm*     In  these 


Fig.  272. 


FiQ.  273. 


Kyphof]s  and  scoltoaU  in  spondyUtia. 

cases  it  most  l>e  assumed  that  the  deformity  is  due  to  muscular  oon- 
traetiou,  es|>ecially  since  it  is  |M>ssibIe,  at  least  in  the  early  stages,  to 
reduce  this  deformity  by  manipnlatiou.  (Figs.  272-275,)  This  type 
of  deformity  usually  disappejirs  under  appropriate  treatment  as  rapidly 
as  it  appearL'<l,     (riadin.) 

Wien  the  patients  are  able  to  sit  or  stand  up,  compensatory  eurvca 
develop  hand  in  hand  with  the  primar)-^  deformity.     The  shape  of  the 


a  tendency  to  increase  the  amount  of  lon]osis,  ami  not  finly  inaiiitaiD 
the  centre  of  trrdvity  in  the  normal  pttsition.  hut  also  endeavor  to  (H«i- 
plaw  tlte  fiimiv  further  liaekwanl,  Thi,s  ]iot;ition  is  depietetl  in  Fig. 
274.  The  marked  IttrdosLs  in  the  upper  eervicjd  reirion  and  the  jwst^- 
rior  pOvsition  of  the  head  may  completely  mask  any  deformity  in  this 
region,  which  apiwar.*^  only  when  tin'  head  is  flexe<i.  Tiat«?nd  flexi«»ii 
nsnally  appears  as  a  defiKrniity  with  a  small  radius.  This  iyi-ie  is  eoiii- 
|>eiisated  for  by  correspouding  scoliosis,  so  as  so  prevent  the  IhmIv  uf 
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the  vertebrae  caving  in  on  the  ^ide  toward  the  disease.  The  scoliosis 
affeets  chiefly  the  movable  portions  of  the  coliimu,  so  that  in  disease 
of  the  dorsivl  re^on  the  lumbar  eolimiu  and  the  affected  |K>rtion  of  the 
dorsal  region  with  the  entire  trunk  is  displaced  toward  the  primary 
eouvexity.  Lateral  flexion  in  the  oer\^ical  ]»ortion  presents  a  very 
ehararteri^tie  picture  of  «»s:*oiis  torticollis.  It  lias  already  been  raen- 
titincd  that  tleformity  may  develop  in  several  portions  of  the  spine 
at  the  same  time.  Even  when  there  is  no  |>c»sterior  bony  promi- 
nemv,  abscesses  and  inflaramatorA'  infiltration  in  the  soft  parts  sur- 
rounding the  spiuc  may  jinxlnee  a  prominence  in  this  region.  .\ny 
Ixmy  deformity  that  is  present  is  apparently  increased  in  this  manner. 
Inflammatory  nwlcma  of  this  s«>rt  is  most  frcipiently  observed  in  the 
cervictd  rt^ion,  but  may  be  ver>'  distinct  lower  down.  In  abont  24 
f>er  cent,  of  the  cases  suppuration  is  clinically  evident.  In  adults,  in 
wh«>m  the  deformity  does  not  appear  for  a  lon^  time,  the  absce^  may 
\yQ  present  long  before  bony  changes  become  evident.  Not  infre- 
quently *iuppnrati<»n  manifests  itself  at  a  time  when  it  cannot  be 
l«M"attil  by  the  general  condition.  The  patients  hx»k  «ick,  emaciate, 
an<l  have  afteriio<»n  temperature.  The  abscess  devclo|>s  sUavIv,  and  a 
painless  fluctuating  tumor  may  j>ersist  for  months  without  increasing 
in  size.  Finally  reddening  of  the  skin  and  perforation  take  place. 
In  rare  cases  the  course  is  much  more  acute.  Abscessei^  in  the  cer- 
vical region,  when  retniphar^ngc-al,  may  be  inspected  directly  or  attract 
attention  on  account  of  the  difficulty  in  *vvalh»wing  and  breathing  pro- 
dmx-d.  Suppuration  taking  place  in  the  lateral  region  of  the  neck 
be<x>mes  evident  from  the  swelling  and  from  symptoms  due  to  irrita- 
tirm  of  the  brachial  {dexus  such  as  neuralgia,  or  nirely  paresis. 

Abscesses  of  the  lower  vertebne  ap[>ear  near  the  seat  of  origin  only 
when  they  develi>p  towanl  the  back.  They  may  then  be  detected  as 
symmetrical  hemispherical  swellings  at  either  side  of  the  median  line. 
The  c*_»ntents  of  one  may  sometimes  be  pres<5ed  into  the  cavity  of  the 
op|H>site  side.  Suppunilion,  which  follows  down  the  large  vessels^ 
usually  iioints  liehov  or  ali*^ve  Pou}xirt*s  ligtmieni.  In  the  latter  case 
the  pus  can  be  detected  on  pal(>ation,  percussion,  or  inspection.  When 
the  abji^cess  is  of  c*>nsiderable  size,  the  swelling  is  dbtinctly  visible ; 
but  even  l>eforehand  it  may  be  rectjgnized  by  the  fact  tliat  the  alxlorai- 
nal  Willi  in  the  vicinity  does  not  perform  the  normal  respiratory  excur- 
sions. (Albert.)  The  symptoms  of  psoas  abscess  depend  uj>on  short- 
ening of  the  muscle  due  to  irritation  and  later  to  reflex  contraction  of 
the  flexors  of  Uie  hip,  thus  relaxing  the  }>soas.  Flexion  may  be  pro- 
nounced long  l)efbre  the  preeenoe  of  pus  becomes  evident.  Flexion  can 
be  increased  without  resii^tanoe.  Adduction,  abduction,  and  rotation 
may  be  possible,  although  any  attempt  to  diminish  flexion  prrKluces 
pain.  The  apparent  compensation  of  flexion  by  lordosis  of  the  lumbar 
vertebne,  afl  in  hip  disea.^,  is  usually  not  present  in  psoas  abscesses 
because  the  c«»rresp«inding  mobility  of  the  diseased  vertebne  is  inter- 
fered with.  Involvement  of  the  psoas  is  not  necessarily  combined 
with  coQtiactioD.     Two  cases  have  been  reported  in  Breslau  in  which 
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Tlie  nerve  symptoms  may  he  due  to  pressure  ujxm   the   cord 

the  nerve-rootf*,  or  (Hi   the  nen'e-pkwusc^.     The  latter  are   upt  to  b? 
atleeteci  l»y    cM   ahseesses.      Jn   nvrc  cixses^   e.sjwcially   in    adults^   the 
initial   syni]itfiros  may   he  those   refetiihle  to   the  eord,  and    it    i^t   not 
uncommon  to  have  the  early  f^ymptonis  referred  to  llie  nerves.      Kei 


SPOSDY LITIS  TUBERCULOSA. 


ralufie  jiain  in  tlie  extremities  imd  m  the  chest,  imtl  girdle  paiii^  have 
been  rejx'atciUy  rib,'ierved.  The  pR»eess  in  the  coixj  Ijegins  m  a  rule  Vi\l)i 
a  i^eiL-i*^  of  \veakne6.s»  tVt^jiieutly  with  spa.stic  sympt<tnis  that  may  e«:»n- 
tinue  for  week;*  or  mouths.  The  p:inilysis  may  develop  ven'  slowly^ 
or,  as  is  more  freqiieutly  the  case,  increases;  suddenly  at  intervals  and 
shows  niarke*i  perii»ds  of  remis^itin,  Ver}'  rarely  [lamplefjia  may  follow 
some  slight  trauma.  The  author  has  already  meutitmed  that  in  t^ries 
the  HHit  symi>tonis  are  usiudly  transitory,  and  are  apt  to  disappear 
rapiiUy  with  re«t  in  bed  and  forced  quiet. 

Fig.  277. 


Allien  the  alx>ve-mentionc<l  symptoms  are  well  prrjoounced,  thediag- 
nosia  is  not  difficult.  Local  pain,  deformity-,  suppuration,  and  cortl 
symptoms  should  always  leail  one  to  suj*pect  tuben."ulous  disease  of  the 
vertebne,  after  eliminating  the  caj?es  of  acute  osteomyelitis  tlmt  nin  a 
stormy  course.  Not  infnxpiently  certain  groujis  of  symptoms  may  be 
ab#4'nt,  or  at  lesist  so  slightly  pronounc<xl  that  they  cannot  be  shown  to 
be  present  except  after  the  most  cjin-fnl  examination.  The  author  lias 
already  mentioneil  the  methods  justifiable  for  determining  local  tender- 
VOL.  II.— 1« 


I 


722 


DISEASES  OF  THE  SPINE. 


rmss,  Imnnol>nizatujn  c>f  the  s[)iiie  i^hoiihl  he  determined  by  asking 
the  ?*tri|>jR'il  jiatit'iit  ti>  LkikI  lonvanl  jiittT  plat-iiig  t!ie  liaiid  over  the 
sii!*pioi<>ii.s  [Hdtioii  of  the  ^\mK\  Ooe  will  detect  imniediately  whether 
the  spitioiis  jjriK'es,<<*.s  in  tills  ivtjioii  iM^eonie  sepiirated  or  imt.  Flexion 
is  thu  pDsitiifn  most  siute<l  tor  tletectiiig  a  Ix-^iiHiiug  doiormity.  Many 
pnttetit.s,  however,  are  miuhle  to  bend  torwurd  ;  a  factor  which  is  of 
valuable  diajrnostie  im[K>rt,  esix^eially  when  there  is  present  a  rigid 
[H>sitioii  cnnibinwl  with  the  charaeteristic  uianncr  uf  picking  up  objects 
from  the  HrKir.  In  yoiiiij^  children  the  general  syiuptoms  should  be 
«irefnlly  i-oiisidercd,  j<ueh  as  change  of  disptjsition  and  crying  when 
touched  ur  moved  about,  as  well  iis  the  resistanec  utltTcd  to  j^itting  upj 
or  walking  about.  ■ 

C<»ld  al)scest*es  slunihl  be  nought  for  where  they  are  iiuh^t  liahli*  to 
appear — i,  c,^  in  the  pharynx,  in  the  hitcral  region  of  the  neck,  in  the 
l>ack^  the  abdomen^  and  the  thigh.  Ak'^cexses  itf  the  true  |K'lvis  nmy 
be  detected  by  rcH^tum.  Hujipiu'ation  in  the  iliac  fo^sti  is  difficult  to 
feel  when  the  pitients  hold  themselves  rigid.  The  hips  and  knet'S 
should  be  fh'X«xl  and  the  [latients  told  to  breathe  cjnictly  tliruugh  the 
mouth.  In  ehildfcn  that  cry  nue  should  utilii^e  the  monjent  of  iuspira- 
ti*m  to  ilepre.ss  the  abdominal  [Kirietes  quickly  with  l!ie  hand  held  in 
}w»sition.  8<tnietimes  the  coiidittun  is  made  more  evident  liy  eom[iaring 
the  right  and  left  side,  although  it  ^lionld  be  remendx^red  thai  the 
abscess  nuiy  Ijc  bilateral.  A  general  ainestlictie  fur  the  pnrpjsc  of  pal- 
jmtion  or  for  rectal  examination  will  be  indicated  only  in  nu'e  cas<.'s. 
Largt>  abscesses  may  usually  be  detected  on  inspet^tion  and  percussion. 
In  psoas  abscesses,  the  pstwis  contraction,  which  may  be  increase*!  but 
in;»t  overcome,  enables  an  early  diagnosis,  \\'hen  the  amount  of  c<»n- 
traction  is  slight,  it  is  Iwest  to  jjlace  ilie  patient  face  down  and  conipa||H 
the  amount  oi'  extension  pissible  on  Intth  sides.  ^B 

The  ditticidty  in  making  an  early  tliagnfjsis  is  due  to  the  fact  that 
most  of  tlie  sym|)toni.s  may  be  absent,  and  many  cases  are  repc>rte<l  in 
which  characteristic  [jfienrmicna  have  never  been  present.  There  may 
be  no  kyphosis,  whiclj  is  the  case  in  ai>out  twtHlifths  of  the  adnit 
patients.  Pain  may  lie  absent,  and  cliildrcn,  es|Kvially  th(»se  not 
nmh'r  careful  iibservation,  may  play  abuut  until  a  pron<»unce<l  kyphosis 
indicates  the  disease,  Suppuration  cannot  be  dctcctc<l  <'linically  in 
about  three-tbui'ths  oC  the  cases^  and  cord  symptoms  are  present  in 
only  about  one-eighth  of  the  cases.  Besides,  the  disease  may  be  coi 
plicateil  with  other  conditions. 

As  far  as  the  loc^d  jiain  is  conccnied,  the  differential  diagnosis  must 
consider  the  jmtn  f^f  early  scoliosis  and  the  so-catled  **  growing  ]>ain  " 
(X'curring  cs|H'(i;d]y  in  the  spines  of  young  girls.  There  is  no  tixation 
of  the  spine  in  either  case,  and  the  symptoms  usually  disap|>ear  with 
pr<>]wr  g\'mnasticsj  whielij  on  the  other  htuid.  has  an  unfavl^ral>lc 
eftcct  on  tubercnhtsis  of  the  spine.  Hysterical  pain  (neuralgia  stcrn- 
alis,  Brodie)  will  be  found  in  association  with  other  hysterical  syni|>- 
tom^.  TW'  k\\\Wisis  may  t>e  distiiiguisheil  from  ctther  cnrvatuivs  by 
t\ie  n^\d\Vj.    "^W  MoTisCvts  \w  \VYaitU\tis,   which   may  be   pdnful   in 
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certain  auses,  disiipjx-ars  when  the  jiatleiit  is  placet!  face  downward 
aud  Wi'ti^X  bv  thi'  le^  and  Ixs^ome^  the  cum  piemen  tarr  o<jnditioiJ,  The 
whok"  trunk  beo«>nie-^  cunvexed  |Ki>tenoHy*  A  kypbfK^i.s  due  to  tuixT- 
enl<ksis  jxTsisi?;  under  the^  couditious.  The  entire  thorax  retiiins  its 
rigiil  c<uidition  and  no  change  in  the  ileformtty  is  noteii.  The  hitenil 
disphicement  sfvraetinies  present  and  |>i\Hhieed  by  muscular  contraction 
might  lea<l  •me  to  .-iipjxx't  curvature  ot'  the  ^piue.  The  local  pain, 
the  rapid  apjx'anini'e  or  di>ap|K^irance  of  the  <li?formity  in  the  hori- 
Z4>ntal  pi^ition,  will  |Miint  t**  Piatt's  disease.  Lateral  di^^placcment  of 
the  entire  tnink  i^  characteristic  i>f  a  local  process,  whereas  in  curva- 
ture of  the  spine  there  is  almost  always  a  certain  amc»unt  of  rota- 
tion. The  eifect  of  exercises  will  frequently  aid  in  making  a  c<:»rrect 
dbgimsb. 

The  author  has  referred  to  the  difficulty  iu  making  a  dit!ei*eutial 
diagnosis  between  tulxTculous  iind  tniuniatic  s|>ondy litis.  The  tniuina 
itself  is  not  sutficiently  characteristic,  for  it  may  be  the  cause  <>f  carie.s. 
Tuberculous  disea^'  of  other  organs  and  cold  abscesc^es  woultl  be  in 
favor  of  a  tul»«?rciilous  origin,  whereas  extreme  local  tenderncAS  is 
more  apt  to  indicate  a  tniumatic  process.  The  author  will  trousider 
later  several  other  hx-al  couditious  of  the  spine  that  may  occasionally 
give  rise  to  a  kyphosis  (syphilis  and  tumors).  Acute  osteomyelitis  ts 
far  more  likely  than  tuWivnlosis  to  run  a  stormy  c<jurse. 

Diagnosifl. — The  ditterenti;d  diagnosis  Ix^tweeu  contraction  c>f  the 
hip  due  to  ps*ias  disease  and  tliat  due  to  hip  disease  is  usually  easy. 
In  disease  of  the  joint  all  the  motions  are  limitc^d,  while  in  pHjai^ 
coutmction  only  extension  is  affecteil.  The  eontniction  in  hip  dis- 
«ise  is  usually  a  combination  of  flexion,  rotation,  and  alxlnctinn  or 
adduction.  When  the  psoas  muscle  is  shortened,  flexion  alone  results. 
Flexion  in  hip  disease  is  more  or  les«s  compensated  for  by  lumbar  lor- 
dwis,  which  is  uot  fxissihle  with  lundiar  caries.  In  hip  disease  there 
are  als<j  symptouis  prest^nt  that  point  exclusively  to  dist^se  of  the  bone 
in  the  rtyiou  of  the  hfp-jrtint,  su<-h  as  shortening  of  the  1^  and  a 
high  |iositio[i  of  the  inx-fianter,  etc. 

The  symptoms  of  Pott's  disease  usually  develop  slowly  and  the 
cour^  of  the  couditiim  is  essentially  chronic.  Ac<>iii\ling  to  Hoffa,  at 
least  a  year  and  a  half  and  usually  one  and  one-half  l»»  two  y«irs  or 
longer  ensue  itefore  re^coverj"  takes  place  or  death  results. 

It  is  not  tmly  ]x>ssible  to  liave  the  lesion  in  the  spine  itself  heal, 
but  also  a  series  of  complications  may  terminate  favorably.  As  far  as 
the  local  pnx'ess  is  concerned,  the  tul>ercnlous  gmnulations  may  be 
replaced  by  onlinary  granulation-  and  h*tcr  by  scar-tissue.  The  defect 
in  the  bone  is  largely  over(x>me  by  c«i]lapee  of  the  spine,  which  brings 
the  normal  l>ones  in  contact.  Synostosis  of  these  l»ones  sometimes 
results.  Even  after  the  tul>ercuhms  process  has  ceased  collapse  of  the 
§>pine  mav  continue  and  tlie  deformitv  mav  therebv  be  increased. 
(Bely.) 

The  amount  of  new  bone  formed  may  in  certain  cases  be  very  great 
and   the   anterior   longitudinal   ligaments  may  become  ossifiecl  quite 
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early.      In  rare  easels   the   region  of  the  spine  behind  the  bodies 
ht't'onie  iniite<l  hy  usKifvinj)^  ]>r<x*eHses  (Shaw)  tiiul  preveot  ibe  furmati< 
nf  any  kyjihfKsis,      In   the  va.st    msijijrity  of  eases   the   aziioiint   of  d< 
hone  fnnnt'd  h  not  suffieient   to   replace   the  uniouut  lost.       Not   iiifr 
quently  reeover}'  is  only  apparent,  for   t>etpie!*tni  or  cheesy  fcxn  bccot 
t^nrronntJed  by  bealtliy  pniinilations   or  tlen^e   fibrous   meinlu"anes 
are  len!}M)nirily  ineit.      It  has,    ln>\vever,  been   definitely  denionstrat 
that   virulent    inb^Trlc  Ijneilli  may  Ih'  present  in   these    loci   for  vear», 
anil  eause  a  reetirrenee  of  tht'  enndition. 

Cokl  abseesses  may  heal  spoutanoLtusiy,  or  may  at  least  disappeaz^— 
It  has  frequently   been  obj^erved  that  distinet  suppuratiou,  which  f<K^| 
wonn*  rejison   for  otiier  luul  no!   Vavn  tupiHHj,  may  disappciir  and   y»er- 
haps    never    reap]X'4ir.      Bi-liire    Iteromin^   absorlied,    the    contents   of 
the    al>see,ss    not    infri  ipiently    Ijeeotiie    serons — /.    e.,    instead    of   the 
t^rdinary  ebeesy   pus  there   is   a   elcar  yellow   synip-like    fluid    which 
may  eontaiu  ehole6terin  and  perhaps  a  little  stdimeut  of  cheesy  mate- 
rial.     In  <ither  eases  the  pus  rnptnres  externally  or  into  s<mie   holhn 
vii^eiis   in    the  interior  of   the   IhmIv.     Kuplnre  of  a    retmphars'nj^ei 
absi-ess  may  lie  ibllowKl  liy  tleath  from  sutltM-ation,  and  there  is  alwai 
the  danger  that  int*TTial  orjirans  ^^^y  instanee  the  hing^,  may  l»e  floods 
with   the  pus.     Only   in  exee|)tiiinal  east^s  is  the  rupture   of   pus  the 
iHT'i^inning  of  a   s|>ontaneous   enre,  althniigh    it    is   not    inipos^f^ible    fo 
reeoveiy  to  take  plan*  in   this  way,      In   these  eases  the   ^inus  elos 
after  a  v^arying  length  of  time  and  remains  closed.     As  a   rule   this 
only   temponirily  ;  the  pns  repattnlly  reaeeunn dates  and    the  ah* 
ruptures.     In  the  majority  of  eases  a  permanent  fistula  develops  whi 
beeoines  seeiiudarJly  int'eeted  with  fither  ])ns-|>r(Hhiring  orpnni.sms.     The 
abs«irpti<ui   taking  plnee  from   the  large  abseess  cavity  and  the  impair- 
ment  of  nutrition  rapidly  drag  the  ]>atients  down  so  that  they  eventualh* 
die  of  sepsis  i>r  amyloid  disease. 

The  Liutbor  has  already  eonsidered  the  subject  of  paralysi.s  in  coi 
neetinn  with  eonijiression  of  the  ermi,  and  j^tated  that  the  progtiohi** 
relatively  favorable,  and  that  rL'et»\'ery  may  t^ike  place  even  after  v< 
In  many  cases  the  jmnilysis  is  the  indirect  cause  of  death,  becau.se 
com|)]ieations,  such  as  cystitis,  pyelitis,  or  deenbitns. 

Besides   the   condition    in    t!ie  spine  and  the  dirtx*t   ooniplicatioi 
there  are  many  other  <langers  tfmt  menae<^  ]>atieuts  with  PotrV  disea.«« 
Many  of  these  individuals  die  of  tuljerenlusis  elsewhere,  such   as   pul* 
monary  tnberenlosis  or  meningitis.     The  deftirniity  of  the   chest   and 
the  seecuidnry  disturbances  of  respiration  and  4if  eirculatiou   are  coi 
stant  dangers. 

Prognosis.— The  prognosii?  of  Ptttt's  <lisease  is  rather  imfavorahh 
The  m(»rtality  is  high  and  the  nundjer  of  actual  recoverie?*  is  vei 
email.  The  niajunty  of  statistics  do  not  give  any  correct  idea  of  die 
subject,  lieeanse  the  observations  cover  tiio  slit>rt  a  jH»riod,  Vulpiu 
estimated  tliat  the  mortality  was  34.G  [>er  cent,  if  those  ca.ses  were  \n% 
eluded  that  eame  for  treat tnent  five  yean*  previous  to  the  date  of  tabt 
lating  the  residts.      If  only  those  were  considered  that  had  been  unde/ 
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ohstTvation  fjir  t^vn  year:^,  the  deatii-rate  was  15.4  per  cent.  This 
explains  in  part  the  diifereiioes  in  ditii-rent  .statistic:^.  The  prognosis 
of  Pott's  di:?eaj?e,  an  iu  tuberculosis  el^^e where,  depeudt*  largely  upuu 
the  age  of  the  patient,  and  is  worse  with  pr«>gres>iiDg  years.  It  is  cjues- 
tifmable  whether  reeovery  ever  takes  plaee  in  the  fourth  4jt^!iide.  P^veti 
jiatieuLs  ill  the  tirst  two  years  of  life  f'requeinly  die  of  Pott'^  diseaii*. 
Nevertheless  the  pr«ignosis  in  ehildren  is  mueh  better  than  in  adults. 
It  is  diffieult  indee<l  to  determine  the  |>eR^ntajj:e  of  |>ermaneiit  cures, 
esiMK'ially  with  reganl  to  the  i)<>ssibility  of  htte  recurrences.  Mohr's 
statistic^,  which  show  44  i»ermjinent  cures  in  72  ca>es — /.  e-.,  60  jrt 
oent. — are  much  t(K»  favorable.  The  statistics  of  Billroth's,  ^iJo\ving 
46  per  cent,  mortality,  9.H  per  cent,  unimproved  (prolmbly  dietl),  32 
per  cent,  iveovery,  and  13  per  cent,  in  which  re<*iiveiT  was  doubtful, 
are  pn>bably  nearer  the  truth.  To  be  sui"c,  these  statistics  were  taken 
in  the  year  18<)9,  and  since  then  antLse[)t]c  tn*atment  and  iodoform 
treatment  liave  pnxluced  a  certain  amount  of  improvement,  at  least  as 
far  as  the  treatment  of  e«>ld  abscesses  is  conocnicd.  These  are  not 
liM>ke«.l  up»n  so  unfavoraldy  as  formerly,  when  the  presence  of  pus  was 
considered  to  decide  the  tate  of  the  patient.  Involvement  of  the  c«»rfl 
makes  the  pn>gnosis  materially  worse.  The  paralysis  itself,  aeeoniiug 
to  Vulpiu';,  may  tlisjippesir  in  alMtut  half  of  tlie  cases.  This  does  not, 
however,  indicate  that  the  final  result  of  the  primar>'  condition  will  l>e 
tavorable. 

SPONBTLAKTHRITIS. 

Inflammation  of  the  lateral  joints  is  sometimes  obser\'ed  after  acute 
infectious  diseases,  such  as  scarlet  fever,  diiihtberia,  whm>ping-cootrh^ 
etc.  Bonnet  Is  of  the  tipinion  that  the  lumbago  sjometiines  devel«niing 
in  the  course  of  acute  articular  rheumatism  is  reidly  a  spondylarthritis. 
Witzel  repirts  a  series  of  observations  in  which  acute  intlanmiiition  of 
the  eervical  joints  followed  diphtheria  and  scarlet  fever  ;  an<l  Lanne- 
loitgue  re|K>rts  a  case  of  acute  articular  rheumatism  of  the  cervi<-»l  ver- 
tebra?. Arthritis  of  this  sort  apjjears  as  an  acute  febrile  dise:is4^  with 
wryneck,  which  is  pro«iuced  by  tlie  attempt  of  the  |)atient  to  remove 
weight  from  the  i>ainful  joints.  There  are  markefl  alKluetir»n  and 
slight  rotation  to  the  healthy  side  (inflanmiatorv  wnneck).  '\\'itzel 
considers  that  the  dis<'ase  is  far  more  conjmon  than  gt-nerally  suppostnl, 
but  that  it  is  onlinarily  overl(M»k«'d  l>ecause  it  is  apt  to  disapiiear  rapidly. 

Etiology .^ — ^The  etir«h>gy  of  ca^^es  of  this  sort  is  in  all  pn^litibility 
the  t?ame  as  that  of  tlie  oriifinal  disease  which  produces  the  lesinn  in 
the  spine.  On  the  other  hand,  it  is  well  known  that  tul>erculosis  fre- 
quently develops  after  acute  inflammatory"  diseases,  such  as  raetisles, 
scarlet  fever,  etc.  The  reverse  is  rdso  tnie.  Cases  uf  tul>crculosis  of 
the  lateral  joints  have  been  re|K>rted  by  Witzel  and  Volkmann.  The 
condition  appeared  in  the  cervicid  region  ;  there  was  s<'n>itivencss  to 
pressure,  with  swelling  in  the  region  nf  the  atfecte*!  joints,  alxluction 
and  r<»tation  to  the  healthy  si<le,  AlHluction  was  go  marked  that  the 
shoulder  and  head  almost  touched.     Slight  motion  and  pressure  on  the 
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spinous  process  were  jiainleKs,  althinigh  inri^eastil  motion  aud  p: 
on  the  lufid  produtxHl  shurp  jtaiti  iti  the  repon  c»l'  the  affected  join 
Tiw  1  ympb-glaiids  were  suii»etitiK^s  j*wolIen,  or  iiitilt rations  and  alisces 
di'Vflopt^I  that  finally  riiptiircd  in  the  side  of  the  neck.     If  this  pnK 
Leiils,  tlit^  euuvexity  **i'  iht-  tleflirmity  is  t<»waid  the  di?i€xisetl  side 
ankylosis  and   the  abseiRe  of    rotation   and   scars   dlstingiiisb    cap 
obstiputu  o8siiim  from  imtst'uhir  wryiK-ek. 

The  only  j(*ints  in  whirli  tiibereuldus  arthritis  is  likely  to  devel 
are  that  iH-tweeii  the  atlas  and  the  axis  and  tlua  between  the  atlas  a 
the  oeeipital  Ixiue.  Laiinehnigne  has  e<^>lleet4.H!  :j7  easels.  The  patien 
were  oi*  greiitly  differiiijo:  age — 1 7  were  between  the  fifteenth  and  twcn 
iifth  yi-ar  i»f  life  Males  were  twiix'  as  frnpirntly  affwted  as  femak^t;. 
Ill  all  pi"(tl>ability  tht'  diseasp  starts  in  l>oth  upper  vertehne,  in  t 
bonv  itself  av  m  the  o<-t"i|titid  hone.  If  the  j>eenliar  shape  of  th 
vertebne  and  ttieir  relations  tu  the  large  joints  in  the  vii'initv  are 
menibertd,  it  will  be  evident  tliut  these  artieulations  might  enf^ily  lx?co: 
infeeted  from  i\un  in  thc^  bont\  (\iries  of  the  axis  will  involve  ve 
cjirly  tla-  lateral  joints  that  are  phu-etl  over  the  body,  and  tVmi  di 
ease  of  the  odontrad  prtn^ess  tt»  disease  of  the  j(»ints  in  this  vieini 
is  a  ver\'  small  step.  Tlu^se  joints  may  als<)  be  invojvetl  secf'tndarilv 
foci  in  the  anterior  arelies  of  the  atliis.  Teissier  dcseribefl  a  prima 
tnbereulosis  of  the  synovial  nienil>rune  of  these  joints  with  seoonda 
invoKenient  i»f  the  bone. 

All  <»f  these  processes  show  marked  tendency  to  extend   from  one 
bone  to  another  and  to  involve  the  joint'^  sneeessively.      The  hones 

dergo   ease<jus  softening  and   tiie  capsnles  r 
Fio,  278.  the  joints    and    the   lipinients    lieconie    disi 

tegrnted.     The  anterior  areh  of  the  atla 
lateral  masses  of  this  vertebra,  the  odontoi 
prm^ess  and  the  superifvr  artieidar  snrfaees  <ij 
the   second   vertebra   may   disappear    entiivl 
or  be  foniid  (*n  ant*tpsy  as  eastHUis   soqnt*st 
Oeeastonally  a  foeus  at  the  base  of  the  ckIo 
toid  process  sejiarates  this  frttm  the  I»odv.     In 
mre  <'ases  the  result  of  the  destruetion  is  onl 
depression   of  the  head  (Fig.  27H)y  esjKviall 
if  tlie  latend   portifrns  of  the  diseased  vert/ 
brie  have   been  snbjeet   to  an    equal    aniono' 
of  daninge.     Dislocations  analogous  u*  those 
V  V       \      produced    by    injuries    are    usually    presen 
Disintegnition   of  the   ligaments  nmv  Ix*   fo 
htwcfl  by  dislocations  and  <lestruction  f»f  t 
bone    by    s[>ontaneous  fractures.      As  a    ni 
the  destrnetion  is  greatest  in  the  anterior  jM»r- 
M^wm Rni^>occipiuie.  tton  of  a  vertebra,  so  that  an   ineljnefl    phme 

results  which  favors  forward  displaeement. 
SpontnntHins  dislt>catinn  of  the  skull  is  rare,     Lannelongne  n-porta 
this  condition  il  times  in  32  casesj  and  mentions  27  eases  of  disl 
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tion  ftf  the  atlas  and  2  in  which  the  skull  with  the  atlas  was  misplaced. 
Thu.^e  cashes  are  iiieludcHl  in  the  27  in  which  the  broken-<>ff  irHhintoid 
process  was  displaced  ibrwanl  with  the  arch  of  the  atlas;.  I>isltx^tion 
pure  and  simple  is  jM>ssihle  only  when  the  transverse  ligament  is  de- 
stmyetl. 

When  the  de>iruetion  is  entirely  or  chiefly  <m  one  .^ide,  the  disloea- 
titui  is  also  unilateral.  Even  when  the  Ixiue  and  ligaments  art*  extcn- 
fiively  dcstmyed  there  may  be  ho  di^platTment,  or  this  may  tiike  place 
qnite  late,  e^ipecially  when  the  infiltirati'd  muscles  of  the  neck,  that 
beennie  hanl  as  l>oanis,  act  jis  a  splint  i\*r  the  diseasetl  jwvrtion. 

In  suboccipital  dij^ease,  as  in  caries  of  the  spine  ebcwhere,  the  ctird 
may  he  involvwl  in  two  ways:  1 ,  by  dislo<?ation— i.  e.,  bony  diminution 
of  the  himen  of  the  winal  ;  and,  2,  by  inrtammati>r}'  processes.  The 
fiivt  conditi«ui  is  far  mf>re  uncommon  and  may  at  timt5!i  follmv  trauma. 
W  ith  disl(X5ition  «if  the  atlas  pure  anil  simple  the  oditnluid  pr«-»ccss 
bores  into  the  c*>rfl  and  pr«Mhioes  instantaneous  death.  Cases  of  this 
sort  have  Ix^en  rep<irte<l  hy  Siilillot,  Tillaux,  and  Lannelon^ie.  Buck- 
ley n'pirts  the  case  uf  a  child  «cvcn  years  old  that  allovrt-d  ^'jme 
forcitjn  h^wly  U*  enter  tlie  trachea  and  had  l^cen  gently  jwtted  on  the 
back  hy  another  child.  The  child  dropj>ed  dciid  immediately,  and  the 
auti»psy  showed  that  the  ixlontoid  pnx"ess  had  broken  off  close  to  it;5 
base  and  had  lHH^*»me  dislociite<l  towani  the  cord. 

<TcnerLdly  siH-ukintr,  it  is  more  favorabh*  to  liave  the  odontoid  proc- 
ess Ijrcak  tiff  with  the  dislocation^  iis  luis  l^MX^n  seen  in  connectiun  with 
traumatic  dislocation  and  fracture^  The  cord  may  esca{M»  pressure 
fn>m  the  <Kli>ntoid  pn>cess  in  fiathological  iliskK-tition  when  this  bone 
has  liec^ime  ci^mpletely  softeneil,  or  when  the  displacement  is  not 
strictly  anlerojxK^terior,  Imt  antertdateral,  thus  allowing  the  process  to 
slip  |iast  the  eonl  to  one  side. 

In  sidx)ccipital  disease  the  cord  is  liable  to  be  involved  by  a  peri- 
|)acljy meningitis  and  swomUiry  ce<lema.  The  disease  of  the  dura  fre- 
quently extends  fiir  int«»  the  interior  of  the  skull  and  involves  the 
region  ttf  the  clivus  Bhinienbachii  and  the  mcnlulla  oblongata. 

Abscesses  developing  in  the  up|>er  re<rion  of  the  vertebrae  follow 
various  ct»nrses.  Sometimes  they  extend  toward  the  vertebral  ciinal 
or  tlevehip  along  the  anterior  an<l  (posterior  surface  of  the  vertebra. 
The  pus  hurntws  Ixickwanl  fri>m  the  lateral  joints  into  the  connective 
tissue  between  the  shr»rt  dt-ep  muscles  of  the  neck.  AVhen  the  lesion 
is  unilateral,  the  head  is  incline<l  to  the  disea.<4cd  side  so  us  to  relax 
these  muscles.  There  is  also  a  slight  amount  of  flexion.  In  liilateral 
disease  the  head  is  rigidly  held  straight  forward.  When  the  chin  is 
turned  toward  the  right  early,  it  is  justifiable,  according  to  v.  IVrg- 
mann,  to  conclude  tliat  there  is  a  beginning  focus  in  the  atlo-occipital 
joint  of  the  same  side. 

The  pus  extends  from  the  deeper  to  the  more  supt»rficial  muscles, 
and  app}ears  at  the  side  of  the  spienius  and  trachelomastoid.  A  ^well- 
ing  which  is  frequently  confoundcnl  \\ith  an  osteosarcoma  apiHiirs 
beneath  the  occiput  and  lirst  presents  a  fluctuating  point  just  l^ehind 
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t\\o  tna.'^toitl  process.     When  the  absot^ss  U  anterior,  the   pus  coll« 
Hrst  ill  llie  tnmsvei>e  npaco  found  hdi>w  tlte  antericjr   niarg-in 
foraiiien  nia|T;nura.     The  pus  tbcn  extendi*  downward  between  the  h>n- 
gus  eapitis  nnd  reetus  eapitis  iuiticus  minor  into  the  rutrophar^'njLrt 
eomiL'L'tivi'   tissue.      As  a  rule   these   abscesses  do   not    disseet    farthi 
dmviiward  bi'eause  they  are  niori' apt  in  ruptore  early  into  the  phan- 
liv  a  cii^e  ivjxirted   bv  v.  iVr^niauu  tlie  pus  exteiukil   along  the  h 
of  the  skull   aA   far  as   the  foramen   laeennn,  and    reached    the  brai 
through  this  ojM-ninir,  eausing  thrombosis  of  tlie  transverse  *iiniis. 

SymptomB. — Tht*  symptoms  that  first  attniet  attention  are  those 
nervous   origin,  beeause   they   are   the   ones  that   control    the   elinir 
picture.     Tliere  may  be  severe  neuraljuda  iti  tlie  regiou  of  the  npp 
cervical  nerve,* — /.  f.,  of  the  ocei]»itaIis  major  and  minor  and  auricnlai 
maji^nus.      Patients   frequently  siitlVr  from  violent   ]min  in  the  Ixiek  u 
the  htadt  the  external  ear,   tiie  parotid  region^  and   esrpeciallv  in   tb^ 
middle  of  the  najM?  of  the  neek,  where  they  oftentimes  ieel  as  if  Muck 
with  the  point  of  a  knife.     At  times   there  may  Ik?  pain  in  the  latei 
region  oi' the  larynx,  in  the  shoulders  and  teeth  ;  the  reason  for  thi* 
not  koowiL 

The  function  of  tlie  hypoglossal  nerve  may  be    interfered   ^ithj 
there  may  l>e  difficulty   in   moving   the  tongue  and    swalhiwin^ 
atnipiiic  jiaralysis  of  one-half  of  the  tongue.     (Vulpins.)      Sometim* 
there  are  optic  symjitoms,  such  as  twitching  vf  the  lids,  nystag-nius, 
ineijuality  of  the  pn|}ils.     These  are  also   difficult   to   explain.      The 
pain    is  much  increased  by  prcssiu'c  over  the  spinous  j)rt.ieess  of  tha^ 
axis,  and  may  be  so  s^cvere  as  U*  mask  the  ortlinary  sensiitivenesis    tdH 
touch  nuticed  when  palpating  tlie  lurflies  tlirongh  the  moutli. 

The  first  sign  of  disease  is  as  a  rule  a  peculiar  stiti'  (KKsition  of  tbe_ 
head  pnKhiccMl  by  relaxation  of  the  d(H>p  mns<4e.s,  for  the   piirptise 
avoiding  the  pain   that  ]>  asswiated  with  motion  of  the  ailcH^ted  joinl 
When   the  f(K'UH   is  unilatt^ral,  the  head  is  slightly  flexed    and    turn< 
toward   the   aifected   side.      In    bilateral   dist'^ise   the  head   i?   incline 
straight  forward.     ^Motiitn  is  avuidtnl,  including  the  nwlding.      Whei 
lofjking  to  «»ne  side,  only  the  eyes  or  the  entire  l>ody  turn.      Jarring  oi 
the  hf^ad  pr*Kluces  pain,  so  that   the  j>;itients'  gait  is  cireutus(x?ct  with" 
flcxtnl    hips   and    knee-jotnt.       They    support    themselves    upon     their 
hiuids  as   imicii  as   ptssible  by  grasplug  the  head  cither  beneath   the 
chin  imd  occiput  or  on  either  side, 

Wlien  the  sym|)toms  are  iis  markt^l  as  this  there  is  usually  swelling 
due  to  retrovertcbral  or  prevertebral  intiltrntion  or  sup]>URition.  The 
swelling  may  appear  in  the  fossa  at  either  side  of  the  najw'  of  tiic  nefk 
and  extend  on  both  sides  as  f:*r  as  the  mastoid  [)rocesscs.  Angin 
hippix^ratis  is  characterized  by  difficulty  in  swallowing  and  lireathinff* 
When  these  symjvtoms  <limini,^h,  it  is  fair  to  presume  that  the  ahs 
has  ru()turetl  into  the  phsirynx.  If  the  seat  of  perfomtion  is  snjall,' 
the  pus  may  escap:-  slowly  antl  the  patient  may  expectorate  wmall 
<|uantities  of  pus  for  a  long  time.  In  other  rases  a  sudden  gush  of 
pus  may  flood  the  region  of  the  larynx  and  cause  sutFocation, 
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Another  syniptom  resultinor  from  extensive  destruction  of  bone  is 
shortening  of  the  neck,  which  may  be  bilateral  or  more  pronounctHl  on 
one  fide,  producing  a  j^ort  of  t«trticol!is.  Patholo]t^i«d  dislocation  may 
al?so  occur.  Tlie  chin  is  depre:iiied  iind  tlie  head  is  displaced  ff>rward  ; 
with  unilateral  dt5>loeation  there  is  njUititni  toward  the  side  least 
affected-  The  spinous  process  beneath  the  dislocated  vertebra  may 
Ik?  very  prominent.  When  an  abscess  forms,  or,  at  the  latest,  when 
one  already  fumiitl  has  ruptureii,  ihe  neuralgic  i^ains,  s<t  marked  at  first, 
disap|>eiir.  On  the  other  baud,  the  sensitivenes^son  motion  or  to  direct 
or  iudirect  pres?iu*e  over  the  disea^sed  pirtion  increa^^es  so  markedly 
with  prog^res^ive  destruction  of  Ijone  and  joints  that  even  a  slight  jar- 
ring of  the  flm>r  may  be  insup|>ortable.  After  the  abscess  ruptures 
there  is  usually  ap|iarent  im|>rt>vement. 

When  deviation  of  the  head  Wnitnes  notit^eable,  symptoms  refer- 
able to  the  cord  usually  api>ear.  There  is  at  tirst  motor  jMresis  of  the 
arm,  and  the  {»ower  in  the  hand  tliniiuishes  ;  later  the  piiralysis  in- 
creases. Di^turlKinces  of  sen.siition  fillow.  The  prticess  is  located 
ab<^ive  the  arm-centres,  so  that  the  surgeon  has  to  deal  with  a  spastic 
pjiralysi-s.  Fiually  the  legs  become  involved,  and  last  of  all  the 
bladder,  the  rectum,  the  trunk,  and  the  diaphragm.  Death  takes 
place  with  symptoms  of  asphyxia  and  cardiac  |»aralysis.  As  a  rule 
the  paralysis  is  symmetrical,  ahhough  in  one  c;ise  the  cliuiail  picture 
was  that  of  typical  nuilatenil  lesion.  (CotreL)  As  a  rule  the  [winil- 
ysis  develops  slowly.  In  the  course  of  weeks  a  gradual  increiL^  r»f 
gymptoms  is  evident,  associated  with  perio<ls  of  remission  and  exacer- 
bation.    The  cases  of  sudden  death  mentioned  are  exceptiouid. 

Diagnosis. — The  diagnosis  is  easy  when  the  symptoms  nre  typical, 
Neiimlgic  pains  are  first  noted,  and  are  f«)llowe<Ll  by  rigidity  of  the 
neck  and  dense  infiltration  beneath  the  occiputs,  increasing  local  ten- 
derness, absoesst*s  tliat  first  api^ear  bt^iind  or  at  the  side,  then  in  the 
retrophar\^ngeal  n*^ion.  I^ater  the  neuralgic  pain  diminishes  and  there 
apjieiir  signs  of  increasing  bony  detbrraity  and  cord  symptoms.  Not 
all  of  tlicse  symptoms  need  be  present  to  enable  a  ci>rrect  diagnosis. 
Even  in  the  early  stages  of  occipital  nenndgia  with  a  p>int  of  tender- 
ness in  the  m\\ie  of  the  neck  Ix^neath  the  occiput  subcnx-ipital  disease 
ghould  be  suspected,  and  ^vith  the  typical  position  of  the  head  or  with 
swelling  there  can  be  no  doubt.  The  swelling  may,  to  be  sure,  some- 
times be  tlue  to  periosteal  sarw^raa  at  the  base  of  the  skill  1. 

The  tiiffiTential  <liaguosis  between  tniumatic  fractures  or  dishwations 
18  riaidily  made  in  the  early  stages,  but  in  old  cases  in  Mhich  the  his- 
tory has  been  forgotten  there  may  be  difficulty.  Certain  pathological 
diiilocations  have  no  doubt  been  c<»nsidered  to  be  spontaneous^  fract- 
ures or  the  results  of  trauma.  Think  fibroup  scars  and  callus  around 
the  deformed  portion  of  the  vertebral  cidumn  should  lead  (•>  suspicion 
of  old  tul>crculo-i-;. 

PrognosiB. — The  prognosis  in  suboccipital  dkeaw  is  much  worse 
than  in  tubercul(»sis  in  other  regions  of  the  vertebral  region.  The 
succession  of  symptoms  is  much  more  rapid  and  the  disease  progresses 
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tnuvU  more  rapidly.  In  oiw  of  To issiorV  cases  the  patient  dU 
wcck^  after  the  tir^t  >yniptniiis  ap|K^ared.  In  rare  ea^^es*  the  h 
may  last  for  one  or  two  years,  anil  s*)nietimes  the  {latietiL^^  tea 
:irter  there  has  been  ix>n>idemble  tle.struction  of  bone  ^^^hh  oi 
marked  eonl  syuiptoHis.  The  filower  these  develop,  tbc  ^resitor  the 
jMissihility  iliut  ilie  pHKuss  may  remain  stationary  or  *«iibsicle  ;  on  ~ 
other  liand,   rapid  ]»n>^res8ion  of  symptoms  U  nnfavorable. 

The  bmien  of  the  eanal  may  be  considerably  tliminished  witho 
|K*niiuin'nt  damage  t<i  the  eonl,  ajs  ^^hown  l>y  nanieiT>ti8  autopsi< 
Fanilysi^  or  jKireses  may  e^intiniie  throughout  life.  The  I»ouv  le!*i< 
ti-yiilly  heals  with  synoslui^is  tif  the  Inines  that  l)ecome  approximat< 
AukyloBis  bet^veen  the  i»cei|)ital  bone  and  the  axis  lias  l>een  observi 
after  a  conwideraide  jwirticm  of  the  atlas  had  been  cast  off. 

Treatment.— The   treatment   of  spJntd  tubereulosi^   eimi^ists  almost 
entirely  in  piv.'-erving  the  strength  of  the  patient  and  placing  the  ti^ii€S 
in  such  a  condition  as  tn  Ix^ahle  to  overcome  the  infection.     Of  aid  are 
general  treatment  and   diet ;  lin-al    measures,  t^ueh  as  re??t   in   ImhI 
remo%'al  of   su[*enncunil>eot  writjht,  all  of  whieli   protee't    the   tiK^ui 
around  the  fiM'u>  and   iiicreast'    their  jwiwer  nf  rt*sistanee.       This  ti 
meut  also  diminishes   the  elianees  of  spreading  the   tubereuioiig   vii 
by  ern.shing  the  tissnes  cf.>ntaining  the  Itaeilli.     The   use   of  iodoioi 
should  be  mentii*nnl   in   this   eonneetiou,  for  this   drug  nets    favorabi 
upon  grsmulatiiiiis  and   lavors  i']eatriz;ttion.      Aside   irmn    this  iiidin.1 
treafnu-n!  direct  njeasiircM  may  l»e  i>inployed,  such  asopenitive  elinnna- 
tiou  of  the  ibcus  of  tlisea^c.     fSometimcs  oeilinn  symptoms  of  the  dU 
ease  may  be  met,  esiH^cially  defoi-mity  or   nerve  disturbances,   ev< 
when    the    IiiImtcuIous   pRiccss    ]ini|M?r   has   completely    healed.       Tl 
ai»jietite  should  Ik-  stininlate'd,  abundant  exercise  shouhl    Ik»    taken,  ai 
if  [»Hssibl<*  o|>en-air  living,  salt  baths  or  sea   baths   should    l>e  tlirect* 
Patii'nts  tliat  ejin  lie  move<l  t^hould  if  possible   be  ^ent   to    approprial 
res4irts   where  they  may  lie   prontrate   prf>teeted   from    the   u-ind    ai 
yet  W  in  the  opni  air»      In  southern  countries  this   tnnitment   niav   be 
carrietl  (»ut  duritjg  tiie  winter.      Living  out  in  the  o])en  air  in  itstelf  hi 
a  favorable  influence.     One  should  rxereiFe  c*insidemble  care  in  ussji 
salt   baths.       Motion   of  the  discast^l  cohnnn  that  easily   takes  pla< 
in  the  hath   may  lu*  avoidwl  eithiT  !»y  appropriate  apjiaratus  worn 
the  water  or  by  stretching  a  ]>ieee  of  canvas  hi^rizontally  in  the  tnl 
upon  which  tfie  patient  may  lie  flat.      li*  carelessly  given*  the   patient 
become  nerv'ous,   tired,   and  nm  down   rather  than   improved.      It 
iK'st  to  diluti'  thi^  brine  and  shorttMi   the  bath  to  abrvut  five   minnti 
an<l   have  the  trmpcniturc  about  'Vi^  C.      At  first  the  bath   ^hotdd 
givt*n    not    ofh-ner    than  every  second    or    tliiitl   day.      The  jtatient't 
weight  sliould  be  accurately  controlled  and  the  strength,  duration,  an< 
freipiency  of  the  baths  correspondingly  increase^l.      Ix)cal    packs   ninl 
Ik:;  used  in  the  form  of  poultices  of  strong  brine  that  are  left  on  over-' 
night.      The  object  i if  this  treatment  is  to  incrcfise  the  appetite,  a  rt-^ult 
that  soon  becomes  evident  if  stiflicient  t*are  is  usi'd.     It  is  l>eht  to  giv< 
jsmall  mctds  at  frequent  intervals  and  allow  milk  or  kumyss  between. 
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The  results  of  treatment,  whidi  should  last  not  less  than  two 
montli?^,  arc  best  in  ^^onle  saniturinm  or  "  Kurort."  Under  unfav- 
onibli:  (MMiditions  injproveiueiit  is  (Hily  too  a])t  to  ^ive  way  to  seri- 
ous ri'lapses.  The  brine  baths  hnve  berti  rejilaectl  !>y  stjajj  treutment 
by  KoUniuim,  IHriir,  Gisler,  and  Hoflh.  iSajHt  kalimir?  verralis  tran.s- 
pareus  is  l>est,  and  .shtudd  be  rubbe*!  in  two  or  tlu'ce  times  a  week. 
About  .1  to  10  ounees  may  be  rubljed  in  with  the  band  or  a  s|iont«e 
on  till'  l)aek  or  ttii^b.  If  the  pitient.*i  are  wearinj^  a  eorset  or  jaeket, 
this  shoidd  be  put  on  iinmeciiat^^ly  al'terwuni.  AfteraboTit  half  an  hour 
the  .soap  is  washal  t>t!'  with  a  si^inge  and  warm  \\iiter.  The  patient 
should  lie  down  tor  a  short  time  after  the  rnhbinii:  in,  so  that  it  is  be^^t 
tct  treat  anibulatory  patients  in  the  evening.  Tliis  soap  treatment  is 
SKiid  to  inerease  the  ajipetite  materially. 

Little  is  known  repirding  the  efl'eetivenesa  of  sul>eutaneou.s  injec- 
tion.s  of  iodine  recomniencknl  by  Durante,  or  of  the  snbeutaneons  use 
of  guaiacol  and  iodine  as  reeiimmended   l>y  Frassi.     At  the  presieut 
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time  it  i;^  believed  that  tulverenlin  is  nst-lcss.  Active  out-of-door  life 
is  without  doubt  mueh  more  valuable  than  r^i  in  Iwd,  and  patietit^s 
with  tubcreulot^is  of  the  S|)ine  should  always  Ik*  put  U|Mjn  their  ftnt  as 
.sr>ou  as  possible.  There  is  no  donlit  that  this  metliod  of  treatment 
has  !)een  earried  too  far,  uud  it  has  btvn  overlooked  that  any  ajtjilied 
a]ijmmtus  is  lU'ver  able  t(*  immobilize  the  region  as  eifeetively  as  bed 
treatment.  Kouig  has  railed  attention  to  the  faet  that  the  general 
con<Iition  of  a  patient  may  lie  eompletely  rest4ired  in  beil  pi'oviik"<l  l!ie 
loetd  focus  has  healwl.  Wlien,  on  the  other  hand,  the  lt»cal  eondition 
tHH'omes  worse,  even  the  best  eliniatic  surroundings  anti  apparatus  ih> 
not  prevent  the  genenil  condition  from  becoming  mueh  %voi'se.  The 
majority  of  surge«ins  keep  fulminating  eases  in  Ixni  and  use  ambulatory 
measures  daring  eonvateseenee.  The  weight  is  remove<l  IVom  tlie 
spine  in  the  act  of  lying  down,  althf^ugti  nf»t  completely.  Wiien  tlie 
regions  of  the  spine  fhat  are  ru>rmally  convex  anterictrly,  sneh  as  the 
neck  and  lumbar  regions,  adapt  themselves  to  the  bed,  it  means  that 
motion  takes  place  tending  to  prwhiee  kyphosis,  and  that  the  bodies  of 
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the  vertebnc  are  pressed  more  closely  ttjgetlier,  which  is  exactly  what 

should  be  a\'oided.  The  dorsiil  vertebne  might  jKK-istbly  become  some- 
what oxteiidtHl,  althoui^h  the  mattrej*."*  is  far  more  liable  to  adapt  itself 
to  the  spine  than  the  spine  to  the  mattress.  Certain  of  these  disad- 
vautages  might  tie  overeonie  by  phieing  the  patient  face  dowiuvani,  but 
for  obvious  reasons  this  cannot  be  done  tnr  any  considerable  length 
of  time.  There  are  two  ways  of  removing  the  weight  from  the  bodies 
of  the  vertebne — traction  and  overextension,  &itli  of  these  methods 
may  lie  eombinetl.  Tlie  tracrtion  mithod  is  applied  chiefly  in  cervical 
diseases  and  in  disease  of  the  upper  vertel>ne  by  means  of  Glisson's 
sling.  (Fig.  27fJ.)  Counterejctension  is  furnished  by  the  weight  of 
the  body,  the  eifect  of  which  is  increased  by  raising  the  head  of 
the  bed.     Extension  may  also  be  used  in  lumbar  dinia.'se,  when  the 
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traction  will  be  appli<:^l  to  the  legs.  In  the  elioie  at  Breslaii  it 
custumary  to  use  ptaster-of- Paris  splints  and  sus|>eud  them  on  an  over- 
head trolley.  Traction  is  furnishe<l  by  means  of  an  extension  ap[>a- 
rutus  over  the  fcx>t  of  the  bt^i.  The  mattress  readies  only  to  the  t^lge 
of  the  pelvis,  hj  that  the  legs  are  free.  (Fig.  280.)  Friction  \& 
avoided  in  this  way  and  counterextension  is  obtaintHl  by  raising  the 
foot  ^A*  lUy  Iw.h1,  \\'lien  the  niiddoreal  region  is  involved,  traction 
amAved  to  thti  Xxeai  ot  \t>  vW  \r^  is  of  no  avail.     OverextensioD  in 
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bed  bv  placing:  pillows  Ix-ncath  the  affected  n?gion  is  the  only  effective 
DielhiKl.  Raiichtus?*  swing,  which  serves  the  same  purpose,  is  of 
value  in  this  connection. 

The  apparatus  ab^ve  mentionetl  removes  the  weight  from  the  Ixxlies 
of  the  vertebne,  hut  does  not  immobilize  the  spine  omipletely.  Every 
movement  of  the  bowels,  etc,  ntx-c'iisitates  a  change  of  position  and 
readjustment  of  the  ap|jamtiis.  The  latter  Is  so  cnmlx'r?ome  that  the 
jxitient  is  more  or  less  ct»n fined  to  one  pLice,  and  it  is  hardly  ever 
jx>ssible  to  have  him  taken  into  the  open  air  regularly.  Phelps' 
standing  be<l  places  the  patient  at  rest  and  n^nders  him  easily  tmns- 
portxible.  This  apparatus,  however,  ha^  the  disadvantages  that  over- 
extension is  not  pi>ssible,  and  that  the  overlying  weight  cannot  be 
completely  removed  wheu  the  diseai?e  is  high  up  or  some  extension 
ap|Kinitus  (^n  Ix?  addecl. 

Ij*.>renz's  pla.ster-tif-Paris  t^ast  immobilizes  the  spine  and  removes 
the  suiierincumWnt  weight,  aud  has  the  advantage  that  it  can  be  made 
at  any  time.  The  fKitient  is  plaeetl  in  such  a  imsition  that  his  spine  is 
overextended-  This  may  I^h?  done  easily  by  placing  pillows  lienc^ath 
the  IxkIv.  The  amount  of  overextension  will  depend  upon  the  thick- 
ness of  the  underlying  pillows.  The  disadvantage  of  these  pillows, 
especially  with  restless  children,  is  that  they  become  easily  displaced, 
and  that  in  adultsi  they  must  be  extremely  thick,  if  the  nwe^saiy 
ammmt  of  overextension  is  to  be  obtained.  Several  s*>rts  of  appa- 
ratus have  been  ettnstructed  that  tend  to  diminish  these  disadvantages. 
I^jrenz  made  use  of  an  incline<l  plane  iliat  c*>uld  be  place<l  at  any 
angle  ;  and  the  bed  cunstruct<:^l  by  ReilanJ  sei^'es  the  satne  purpose. 
The  pillow  fr>r  the  thigh  is  |»artly  replace*!  by  an  inclined  plane  and 
piirtly  by  a  head-rest.  In  the  Breslau  clinic  the  pLister-of-Paris  appa- 
ratus IS  usually  applied  with  the  aid  of  Xebe^Fs  swing. 

Nebel's  apparatus  consist*  of  a  rectangular  frame  of  gas-pipe,  2 
m.  long  and  60  cm,  broad.  A  smaller  frame  is  attached  at  one  end, 
B6  sh«»wn  in  Fig.  281,  The  angle  of  the  inclini^l  plane  may  be  regu- 
lated by  placing  blocks  under  the  end  of  the  frame,  which  touches  the 
floor.  The  patient  is  supporter!  upon  the  inclined  plane  by  three  or 
four  supporting  bands,  one  of  which  is  placed  beneath  the  upper  end 
of  the  ^temurii,  the  second  Itenetith  the  pelvis,  and  a  thiixl  l)eneath  the 
thighs  a  little  above  the  knees.  The  fourth  may  be  placed  Ix-ncath  the 
legs,  and  serves  the  piir|>f>sr  of  immobilizing  the  latter.  The  head 
pests  either  ujxtn  a  supptrting  apparatus  or  is  fastened  to  the  upper 
end  of  the  inclined  plane  by  means  of  Glisson's  sling.  The  amount  of 
overextension  can  be  regulated  by  means  of  a  longitudinal  strap  connect- 
ing the  two  narrow  ends  of  the  frame.  This  passes  over  the  trans- 
verse strap  that  supjxn^s  the  shoulders  and  pelvis.  The  more  slack 
this  latter  strap,  the  les>s  the  suppirt  t(»  the  trtmk.  Small  transverse  tckIs 
are  attached  to  the  rectangular  frame  lieneath  the  upjjer  end  of  the 
inclinetl  frame,  and  ser\-e  the  jurrpose  of  furnishing  S4ime  support  for 
the  hands  of  the  patient.  The  spine  d«x*s  not  overextend  imme<liately, 
but  gradually,  and   may  lx»  aided  by  slight  pressure  with  the  hands, 
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The  amount  f>f  overexti'iision  mnst  not  be  exc(?srtive,  becaui?e 
trartidii  «*n  tilt'  anterior  jinrtion  oi*  the  v<?rt»'bral  bcxlic*:?  will  eaui^?  pultuj 
For  this  reni5<)n  it  is  tet  ti>  let  tUv  |*atieiit  judge  for  himi?t'If  whifh 
positirui  in  the  most  comfortable.  While  in  this  position  the  back  **f\ 
the  patient,  iVom  the  crown  of  the  bead  to  the  gluteal  fold.  Is  coveivd 
with  a  thin  lnycr  of  Vumdape.  This  will  prevent  the  plaster  fTn>ra 
iidheriiii^  to  tJiu  trunk  of  the  patient.  Over  the  whole  a  pla-rter-nf- 
Pari.s  bandage  is  applied.     It  is  well  to  Ix^gin  at  the  crawn  of  tlie  bead 

Fia.  281. 


^L^m 


E2ti«nffioti  of  legs- 

and  use  a  series  of  longitiidiiud  foklH,  one  in  the  middle  and  one 
eaeh  .^ide,  reaching  down  to  tlie  gluteal  ff>Id.  Another  longitudin^ 
l)and  parses  still  further  out,  beginning  fn»in  the  axilla  and  ending  at 
the  outer  end  nf  the  gluteal  fold.  Five  or  six  bandages  are  used  in  tijis 
way  and  tW^  jijaster  w  ell  ruhbetl  in.  Over  the  longitudinal  band  there  is 
placed  a  *;eries  of  transverse  bands  ami  then  bingitudinal  hands  iigaini 
until  the  appanitus  is  suflieienll y  strong.  Its  resistanee  may  Ih*  lartber 
increased  by  placing  between  the  individual  layers  of  the  plaster  stripe 
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of  spHnt-^ood,  2  to  3  cni,  hn>ad,  that  have  Ix^en  hcatcxl  and  made 
pliable.  These  strips  of  sipIiiit-wcH)d  are  phaW  loiigitudiiiaHy  and 
transversely  about  2  to  3  era.  one  from  the  other.  The  place^^  where 
the  plaster  is  likely  to  break,  «uch  as  the  neck  and  along  the  lateral 

Fio.  282. 


Position  of  patient  for  the  purpote  of  m&kiag  pla^t^ir-of-Pariji  bcd-CAjst     (Lor«n«.> 

margins,  may  he  reinf*»rced  with  plaster-*>f-Paris  and  gauze.  When 
the  plaster  has  hardened  sufficiently,  it  is  removed  and  any  inetpialitie:^ 
in  the  interior  f;mof>thed  out.  It  is  then  dried  in  the  sun  or  over  a 
stove.     The  comers  should  he  rounded  off  and  the  amiholes  should 


Fio.  283. 


Suipeiuloa  ftmme.    (NebeLy 

be  cut  to  allow  of  sufficient  motion.  The  gluteal  region  should  he 
also  cut  out  and  sm<xithcd  ulf.  For  the  purpose  of  preventing  the 
plaster  becoming  soaked  with  waler,  it  is  painted  with  several  coiits  of 
an  alcoholic  solution  of  shellac.     Certain  authors  modifV-  this  plaster- 
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of-ParU  mould,  bccnii&e  it  is  diffioiilt  to  protect  against    moistun?  ev( 
with  tlif   coating  of  (^hollac.     Tiie  uioulil  may  btf  partia.lly  filk«d  wtt 
[jlastor-of-Paris  and  ii.sed  as  a  cast  nf  the  juitient,  over  which  forsset 
ui'  various  material,   such  as  wcMHl-ini!fi  and  ct^lhiloid,  diuv  be  inrpie.] 
Ilollitijri^r  makes  a  mouhl  while  sus|)t'ridiu^  the  patient  gently  and  ilit'i 
|*rt'iiares  a   jHTuiutuut  nmuld  ol'  Innnmercd   eopprr,  wliich    in   cover 
with  a  very  thiu  layer  of  cotton  or  kuittctl  material.     The  latter  may 
Joined  down   over   the   margins  or  ooruei"s,  and   with   young  childi 
waterfmH if  material  mu.^t  he  usihI,    The  cutton  material  is  covert^^  will 
a  smontli  piece  n{  Hiien  clotti,  and  the  patient  weal's  a  shirt  and  is  li« 
into  the  cast  with  circular  turns  of  a  bandage.     After   this  he  may 
dressed.     (Fig.  28-J.)     During  the  first   few  days  the  hack   should  be^ 
reiKiitedly    insjjct^-ted^  so  as   to   control   the    |joints    of    pres<*nre,    and 
n^ions  where  tlierc  is  danger  of  pressure- ulcer's  ilcvcloping  should  l>e'j 
hollowed  out.      Defecation  and  micturitirui  are  not  interfered  with  anc 
tIjG  anterior  surface  of  the  body  may  be  washed  at  any  time.      For  iJ 
purpose  of  washing  the  back,  the  i»atient  is  turned  face  downward  ao« 
the  cast  retnovetl.     The  iinly  region  uf  the  spine  where   this   form 
treatment  is  not  applit^ble  is  the  cervical  region.      The  marked  ovi 
extension   in   this  region  would  be  very  tiresome,  and  f<3r  this  reasoi 
Lorcnz's  methtxl  of  combining  the  plaster  cast  with  extension   is  ht!st 
After  placing  the  |>atient  sfi  that  the  occiput  is  on  the  same  plane  will 
the   l>ack  a  plaster  cast  is  made   in    the  usual  way.      The  extensioi 
ap|>!iraHis  cunsists  of  a  jury-mast,  a  stet.4  spring  fastened  to  the  cast  ii 
the  median  line  cJitending  beyond  tlie  upper  margin  of  the  plaster.    Tl 
free  end  curves  ffirward  over  the  head  and  reaches  about  to  the  mid* 
of  the  vertex.      A   transverse  arm   is  attachtnl  here,  and    the    head 
fastened  to  this  by  means  of  Glisson's  sling..     Extension  is  kept  u] 

Ym.  284, 


UoriKontal  fixation  cast. 


by  the  action  of  the  spring,  (Fig.  284.)  The  jiirj'-mast  is  either] 
riveted  to  the  plaster  cast  or  incorjiorjited  in  the  upper  biyerg.  The{ 
low*'r  (jortion  is  forki'd  and  has  sevenil  transverse  hands,  so  as  to  be' 
readily  fastened  to  the  plaster.  (Fig.  285,)  When  there  are  contra* 
ures  or  painful  contractions  of  tlie  muscles  of  the  lower  exti^mitieiyj 
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the  pla8t<*rH)f- Paris  ca!?t  may  Ix*  sufficiently  IcngtheDCHl  to  inclutle  the 
k'gs.  The  beneficial  etJeet  of  fibs4:>liite  tixatifui  obtainetl  in  this  way 
soon  l>«*e<>nies  evideot  from  the  absf>lute  ces-iatioii  ot*  luiiu  as  well  as  the 
imjiroveiiieut  in  the  general  condition.  When  the  aksenee  of  syni|>- 
toms,  especially  of  |wiin  and  i*en^itivenesi*  to  pressure,  seems  to  indicate 
that  recovery  is  well   under  way,  it  is  time  to  get  the  patieat  on  his 

Fi...  285. 


Extension  cost. 


kg|0^  mud  instead  of  the  plaster-of-Paris  «ist,  some  ambulatory  appa- 
mttis  must  be  used,  such  as  a  corset.  This  appliance  is  freijuently 
used  even  in  the  acute  stage  of  spondylitis.  The  originator  of  this 
method,  Say  re,  believed  that  the  plaster  jacket  produceil  complete 
innuobilizatiou    and    removetl    all   sui>eriiicumbeut    weight.       At   the 
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Jury 


(Whitraan.) 


present  time  the  general  opinion  Is  tliat  these  conditions  are  fulfilliil 
only  to  a  certain  degrt-e.  If  the  jacket  is  to  remove  the  suj)iTini|M)st:*il 
weight,  it  shiiuld  Ix^  applicil  in  a  ]>r>sition  in  which  the  mutual  prt^ssnre 
betwetMi  tlie  IxKlies  of  thr  vertebne  is  as  slight  a.s  |K*ssibie.  This  is 
be^t  done  by  supeiLsion  or  by  placing  the  {Mitieiit  on  his  face  after  the 
methixl  f>f  NeM. 

The  meihrxl  of  applying  extension  is  illustratetl  in  Fig.  287.     The 
bead  is  plaec^l  in  Glissun*s  ^ling  and  drawn  upwanl  by  pulleys  that  are 
Vol.  11-47 


fastened  to  the  coiling  or  to  Beelj's  frariic.     The  latter  lias  an  armiige- 
iiu^nt  for  tln'  piirjHise  uf  fixiii*;^  tin-  hi[i 


si«li'?i  iif  the  frame  with  the  batitls 


Fin.  287. 


in|js.  The  j^utient  shrnihl  ^ni>p  th< 
The  jwitierit  is  then  siii-jieiided  iintL 
he  is  just  able  to  stiind  eonifurtabK 
on  Ills  tt«*s.  Tlie  ajii'X  of  the  de- 
jTj  jr^  fi>rniity   and  the   anterior    suf»crioi 

g  ^^^:-^u^z^^^:^,^^!::^j^.::^:--.iJl  1         spiot^s     are     etivert'd    with     ei^tlou 
T ^^^^^^^^^^^^^^^^"^  r         which     is    lield     in     plaee     with    a 

few  turns  <>f  a  l>aiidage.  A  8tnp 
of  thin  tin  5  em.  hrmid,  reaeh- 
ing  from  the  sternal  initeh  to  the 
sym|Fliysis  pubis,  is  held  in  ]dace  in 
_^       ,  _^  the  same  manner.     Tiie  iilaster-of- 

sL\/  t-rf*^^^^^  r^  Paris  bandage*  shonkl  be  made  of 

fine  muslin  and  ho  alinnt  15  to  20 
em*  broaiL  They  should  be  softened 
in  warm  water  rnutaijunf!:  a  pinch 
of  alum  and  sijueezed  out  mcxler- 
atcly.  (^ne  slum  hi  eonmience  below 
at  the  level  of  the  troelianters,  and 
the  individual  turns  shiiuld  be 
applied  carefidly  and  cover  euch 
other  tor  ab<mt  twi>-tliirds  of  their 
Avidth.  Keverses  are  not  to  be 
mndi*  :  it  is  Wetter  to  cut  off  the 
l>andage.  P^ieh  turn  of  the  ban<hige 
should  be  thoroughly  rubbed  into 
the  previous  layer  and  with  gowl 
material  five  or  six  layers  will  l>€ 
fjuite  sutheient.  As  soon  as  the 
plaster  has  Mi-t,  the  ban<lage  i.^  s|>lit 
ah»ng  the  anterior  surface  with  a 
knife  or  scisstirs.  The  strip  of  tin 
protects  the  patient-  Tlu'  ^plit  band- 
age should  lie  jxrasptnl  liy  a  band  on 
each  side,  spread  a|>art,  and  pulled 
off  i^idewise.  The  e<lges  should  be 
{X^eunitely  apprnxinuvte<l  so  a?  to 
allow  the  ciist  to  harden  and  retjun 
the  desired  shape.  It  is  held 
together  by  a  few  turns  of  the  bandage.  After  it  has  hardenetl  s-ufli- 
ciently  it  should  be  Irimmwl  and  cut  out  under  the  arms  so  as  to  be 
comtortable.  This  should  alsf>  1h?  done  in  the  inguinal  region,  so  as  to 
allow  tlie  [Kitient  to  sit  down  eiistly.  The  margins  of  the  corset  are 
covered  witli  leather  or  flannel,  and  a  series  of  hooks  for  the  pur(H>se 
of  laciug  are  fastene<I  on  either  si<le  in  front.  It  is  best  to  have  the 
palleut  wear  a  woollen  tight-fitting  undershirt.  The  corset  should  be 
put  ou  \\\\\\e  \\\ii  '^'Si^^veoN.  \^  %Ui&\>ended.     The  author  is  in  the  habit 


Sospenaion  apparatus  Ibr  plnster-of -Paris 
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lacing  the  abdominal  portion  with  •itring,  but  in  the  region  of  the  chest 
be  iiM*?i  a  thill  strip  of  nibWr  s*i  :is  n«»t  to  interfere  with  n\-|unition 
more  tluin  Ls  uece^jsiiry. 

There  are  several  disadviintiiges  c«:>nnecte<l  with  pUi.'iter-of-Paris 
con^ts.  They  are  liygrosc«>pic,  and  to  l)e  duraliK'  slti>nld  Ik*  t|uite 
heavy.  The  phi^ster  may  Ix?  protcH.'ted  against  moi-;iure  by  covering 
with  yliellae  or  other  Wiiter|»n>uf  material  ;  the  dunibility  of  the  citrset, 
however,  is  but  slightly  increased  by  these  measures.  A  plitstt'rnjf- 
Paris  corset  may  l>e  used  as  a  mould  for  a  pla,ster-of-FarLs  cast  of  the 
patient,  and  then  a  corset  of  st>me  other  raaierial  may  Ijc  made  over 
this  cast.  In  this  way  materia!  may  be  used  that  takes  considerable 
time  to  harden-  PlasterH:>f-Paris  bandiiges  may  be  applie<l  without 
fxidtling  the  IkkIv,  the  points  on  the  cast  which  may  muse  ulceration 
from  prt\s>ure  beinjx  thickcmxl  slightly  with  a  little  i^a^^ter. 

Celluloid  and  stHliiini  salit'vhite  corsets  are  made  by  soaking  cloth 
of  some  kijul  in  solutions  of  these  uiuterials.  The  eelhdoid  cftrsets  have 
of  late  l»een  extensively  use<l.  The  solution  is  prepjireil  by  filling  a 
luittle  aUtut  om»-tburth  full  with  pieces  of  celluloid  and  then  adding 
acet»iii(%  The  st<jp|>er  must  be  titjht  so  as  to  prevent  evaporation. 
The  bottle  should  Im.*  shaken  and  the  nmtents  stirre*!  until  the  mass  is 
of  unitVtnn  consistence  and  resembles  thick  syrup.  The  cast  is  ei»veped 
with  a  layer  of  smooth  bandages  that  are  applied  in  such  a  Avay  that 
they  overlap  alwut  one-half  of  their  width,  and  the  s<-*lution  of  celluloid 
is  then  rultbetl  in  with  the  flat  of  tin-  hand.  A  secoml  layer  i>f  band- 
age is  immediately  applie<i  and  satumte^i  with  the  solution.  This 
process  Ls  repeated  until  alxmt  eight  layers  have  been  put  on.  A  little 
zinc  oxide  may  be  addetl  to  the  celluloid  in  the  outer  layer  so  as  to 
make  the  corset  pure  white.  This  corset  should  remain  on  the  cast  at 
least  twenty-four  hours,  and  is  then  cut  and  treated  in  the  same  way 
as  a  plaster  cast. 

In  Breslau  some  of  the  bandage  is  replaced  by  knitted  material,  such 
as  stockinet,  of  sufficient  size  to  adapt  itself  closely  to  the  cast.  Plas- 
ter is  very  apt  to  stick  to  the  inner  layer  of  the  corset,  so  that  it  is 
well  to  apply  first  a  layer  of  bandage  and  then  cover  this  with  the  knitted 
material,  into  which  the  solution  is  wibbed.  The  corset  is  completed 
by  altfTuating  layers  of  bantlage  tmd  knitted  material ;  four  layers  of  the 
former  and  three  of  the  latter  are  quite  sufficient.  These  corsets  are 
much  more  elastic  than  those  made  of  bamlage  alone.  The  underlying 
layer  of  bandage  can  I'asily  be  peeled  off,  and  the  knitted  material  forms 
the  inner  lining  of  the  cors<*t.  It  is  well  to  divide  the  corset  on  either 
side,  for  instance,  in  the  anterior  axillary  line,  besides  the  usual  anterior 
division,  and  tlien  fasten  the  strips  of  corset  together  with  canvas.  The 
lacing  is  put  in  as  in  the  plaster-of-Paris  jacket.  (Fig.  288.)  Trim- 
ming is  easy  if  the  celluloid  is  first  b«»re<i  with  an  awl  before  passing 
the  needle  or  if  a  strong  leather-sewing  machine  is  used.  Celluloid 
oorsetA  can  be  made  by  any  surgeon  without  especial  a}>|iaratus,  and  the 
cost  of  the  material  is  flight  compartxl  with  the  durability. 

Leather  cornets  (Bingler)  are  made  by  softening  the  material  in 
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warm  water  ami  tlien  npplyintr  to  tlie  cftst  iimler  considerable  tensi 
A  nurrovv  i^lit  h  left  anteriurly  in  tlic  nitslian  line  and  the  luarjj^iriei  o 
tbe  leather  are  fasftenetl  here  with  tacks,     Ttu'  material    is  allowtjd 
tiry  .^'Veral  days  in  a  warm  plaee  and  is  tlieii  trimmed  in  the  usual  wafi 
A'aricms  kiod^   af  leather  have  lx»en   u>ed,  soiue   of  which    ne<«?«ili 
th*'  iist^  <*f  metal  strips.     These  are  applied  to  the  east   underneath 
leather,  which  is  stretehetl  over  them  and  fastened  do^^nti  so  ti^htlv 
the  cast  that  it  applies  itself  to  the  plaster  all  around  the  metal.    Th< 
strips  are  let  into  the  leather  as  it  were,  and  after  tbo   corslet   has  been' 
remoA'ed  from  the  cast  they  can  be  fastenetl  in  place  with  rivetB, 

Fig.  288. 


CeHuloUl  corset. 


The  felt  corsets  fonnerly  used  are  of  service  if  made  over  a  pi 
of- Paris  nrinultl,  and  not  over  the  bixly  itself.     A  sheet  of  dry  <elt  abn 
4  to  5  mm.  thick  is  fastened  over  the  east  and  satiirated  w  ith   an   ah 
holic  solntion  of  shellae  and  allowed  to  dry.     This  process  is  repeat* 
until  the  felt  ceases  to  absorli.    After  about  tweuty-lbur  hours  the  coi 
may  be  fiiiished  in  the  usual  way.     Felt  corsets  necessitate  the  use 
strips  of  metal  that  are  fustened  in  the  same  way  as  above  deseril^ed. 

AntJther  material  ushI  for  making  corsets  is  the  glue  use<1  to  cam 
cellulose,  linen,  wood,  or  cork  to  adhere.  Walltiich's  wockI  ^lue  coi 
sets  are  qnite  popnliir.  Shavings  5  cm.  Ijroad  and  about  OS) 
thick  are  employctl  instead  of  the  batidages,  and  are  grlued  togeth< 
with  carpenters'  glue.  Three  layers  are  sntlicTent  al'ter  first  CDverinj 
the  mould  with  some  knittwl  material.  All  of  the  ghie  appliances 
the  disiid vantage  that  moist  heat  is  apt  to  soften  them  so  that  th« 
lose  their  slmpe.  They  not  infre(]tiently  have  a  disiigreeable  odor.  Thi 
disadvantage  may  be  overcome  by  adding  a  little  jxitassium  dicbromatfi^J 

All  of  the  corsets  above  describefl  have  the  advantage  that  thev  can] 
be  prepared  without  preliminary  training.     Any  l(»cksmith  can    adiuvtJ 
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Fig.  289. 


and  rivet  the  strips  of  metal,  and  a  surgeon  who  has  hat!  any  experi- 
ence whatever  in  prcj»aring  urthoptedic  apparatus  is  independent  of  the 
aid  of  a  uitH-hanir. 

It  is  .sJme^v'hat  ninre  difficult  to  make  one  of  He^ssing^s  corsets. 
These  are  so  excellent  that  they  shtmhl  jdways  l)c  used  unless  the  cost 
ia  an  objec^tion.  They  consiHt  of  n  rlntli 
corset  tliat  is  aeeirrdtely  iitteiK  inid  which 
is  stitfeued  by  strips  of  niutal  !?e\vu  into 
the  material.  The  cor^»t  should  hie*.^  in 
frotxt  and  l>e  siha[>eil  in  such  a  way  as  tu 
avoid  pressure  up<jn  the  breast*.  Tliis 
apparatus  rests  on  the  pelvis  by  means 
of  tvvt»  jwlvie  bands  that  reaeh  from  tlie 
anterior  superior  spines  in  front  to  the 
level  of  the  tmchanters  behind.  These 
I)elvic  bands  support  two  axillary  strips 
with  cnitches,  the  height  of  which  can  be 
altered.  I3i^hind  at  either  side  of  the 
spinous  processies  is  a  strip  of  pliable 
metal  that  adapts  itself  closely  to  the 
spine.  There  are  a  number  of  straps  to 
fasten  the  corset ;  two  reach  irom  the 
anterior  ends  of  the  crutch -pieces  over 
the  shoulder  and  cross  in  the  bsick  to  be 
attached  to  the  anteritjr  eiul  of  the  jK^lvic 
band  on  the  tjpposite  side.  There  are  also 
twu  in  front  and  beliintl  that  |ias!^  hori- 
zontally l>etween  the  ends  of  the  jielvic 
bands.  Hessinj2r*s  corsets  are  usually  fitted  to  the  body  itiself  Some 
flexible  metal — /.  c,  2  parts  4>f  lead  and  1  part  of  zinc — may  be  ushI 
as  a  mmlel  for  the  strips  to  be  incorporated  in  the  cloth.  These  cor- 
sets reach  from  the  fKdvis  to  tiie  axilhc,  and  are  of  service  in  fixing 
the  spine  and  removing  \^'eight  only  when  the  lumbar  or  lower  dorsal 
vertebrffi  are  involved.  If  the  process  is  high  u]i,  the  supj^<jrt  must 
be  tnade  longer.  Any  corset  may  have  crutch  attachnietits  similar  to 
those  of  Hessing's,  The  arms  are  su[>portcd  in  this  way  and  the  weight 
of  the  sh4>ulder-gii\lle  is  partly  Ixu'tic  at  least  by  the  corset. 

Appliances  that  supjnirt  the  head  itself  are  much  better.  Formerly 
it  was  customary  to  make  use  of  Glisson's  sling  and  a  jury-mast 
fiLHteueii  to  tlie  plaster  jackets  in  the  same  way  as  descrilK;'*!  in  cou- 
nectioii  with  tlie  j)laster  casts.  (Figs.  28r>  and  28f>.)  A  jury-mast 
attract*  notice  and  makes  it  difficult  to  wear  a  hat*  The  chin  and 
occiput  have  been  made  use  of  as  jwints  of  su(ijiort,  and  (ilisson's 
sling  has  Ihi'Ii  rcfilaccd  by  welt-|>added  metal  rings  that  fit  the 
head  accunjtely.  They  are  attaclied  to  the  corset  in  sucli  a  way  that 
there  is  always  elastic  prcssurt?  from  below  upward,  which  tends  to 
extend  the  column. 

Hoffa  has  modified  Heusner's   head-supprvrt  and  uses  a  ring  that 
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18  attacli(Hl  to  the  corst^t  bv  four  ruils^,  two  in  front  and  two  bebiii<L 
Tlit'iie  roach  dowtiwanJ  as  far  as  tJic  waist.  Rubber  bniids  are  fohtt'tied 
to  the  Itiwer  c*xtreniity  <»f  thesse  nxl^  and  Uj  the  uj>|>er  murgin  of  tlie 
corset.  Then'  ehistio  Iwiuds  may  be  tightened  and  the  ainouut  of 
iipwai'tl  jiresif^iire  upon  the  Ijead  if^^^ulated.  (Fig.  290.)  The  apphurn* 
shown  ill  Fig.  21>1  is  not  ela-stie»  but  toimobilizc-s  tlie  hc^d  much 
Ixitter  ainl  is  extensively  used  in  the  clinie  in  Fireslaii,  For  the  pur- 
po.se  of  preparing  au  apparatus  nf  this  sort  the  patient  isi  su^pendc^l 
by  means  of  a  sling  niatle  of  linen  cloth,  instead  of  Glissou's  leather 


Fig.  294X 


Fig.  291. 


Celluloid  cvnet  with  head-support. 


Celluloid  ronet  with  <soIl»f. 


sling.  Tlie  plaster-of-Paris  bandage**  are  carried  upward  arouud  the 
neek  and  the  jacket  is  ojx'nLKl  on  one  side.  This  plaster  jat-kft 
mould  is  used  to  form  a  cast  over  which  a  permiment  eelluloid  corset 
h  made,  which  is  tlivide<l  fin  !x>th  sides,  so  that  it  consists  of  two  iiarte 
that  are  fastennl  to  racb  other  liy  hieiugs. 

There  are  numerous  niher  methods  of  supporting  weight  besides  tbogc 
deserilM'd.  They  consist  of  a  pelvic  band  so p| sorting  two  f*r  more 
dorsal  uprights,  to  which  some  appiratus  is  iittached  that  supports  the 
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lieful  or  arms.  Sfiinetimes  they  are  made  with  a  spring  that  ttmdi^  U) 
pull  the  shoulders  biickward  and  extend  the  vertebml  cukitiin.  Tay- 
li>r*s  and  Sfliilrlbadi's  tmws,  which  are  based  on  this  i>rinciple,  will 
not  \ye  des+Tibed  in  det:iil. 

Removable  corsets  are  for  patients  that  are  on  the  way  to  rec^overy. 
The  hieing  enables  tJie  individual  to  remove  the  ap[vlian<'e  and  cai-e  lor 
bis  skin.  It  must  be  aekuowledgetl,  liowever,  that  immobilization  Is 
more  jwrfect  when  the  appanitiis  eaniiot  be  reuiovcHJ.  8ayre  has 
followed  thi.s  principle  and  ustxl  plaster  jackets  in  the  trc-atment  of 
acute  caries.  Of  lat^,  certain  authors,  such  as  Karewski  and  Calot, 
have  returned  to  the  use  of  jiermanent  plaster-of-Paris  jacket?.  Calot 
attaches  great  importance  to  combating  the  deformity.  He  extentled 
the  kyphosis  forcibly  by  longitudinal  traction  and  dirt*t  pressure  upon 
tlic  apex.  Tliis  method  nepil  not  be  described  in  detail  because  it  is 
daugernus  and  has  been  discai'ded, 

A  mollification  of  Calot's  method  !»  the  plaster-of- Pari?*  corset  tliat 
tends  to  corrwt  the  faulty  pisition,  not  so  much  by  attacking  the  de- 
formity itself,  as  by  increasing  the  compensatory  lordosis.  In  the 
clinic  at  Breshui  NelieFs  apparatus  is  usually  used  for  tbis  jiurposc. 
Susjiension  with  pressure  from  behind  over  the  deformity  serves  ei^nally 
well  in  Mome  cases. 

When  the  4lis(yLse  is  high  up,  the  autlior  niaki*s  use  of  Calot^s  a|>- 
paratus  that  takes  in  the  [wlvis,  the  trunk,  and  the  head,  and  leaves 
only  the  fac'c  free.  S+niietinies  a  permanent  jacket  that  reaches  frani 
the  jugnlum  to  the  anterior  sufx^rior  spinous  prcx-esses  and  dfK^s  not 
cover  the  neck  and  shonlders  will  be  fl»nnd  sufficient.  The  erlgie 
beneath  the  arm  must  be  l)riiad  and  smootli  so  as  imt  to  irritate  the 
jskin.  It  is  l>est  to  include  the  shoulders  in  the  corset  and  cut  the  nn- 
neceswary  portion  down  so  tliat  the  jacket  may  fit  clost^ly  to  the  sternum. 
A  window  may  lie  cut  in  the  abdominal  region  after  the  jacket  htis 
hardened  so  as  to  relieve  respinition. 

Besides  the  blumUess  mcthixls  that  attempt  to  remove  deffirmity 
there  are  a  number  of  operative  measures  that  have  the  same  object 
in  view.  Calot^»  metlnxl  of  reset'ting  the  spine  and  removing  a  vvedge- 
sha|K'd  piece  from  the  body  of  the  vertebra*  with  a  chisel  after  expos- 
ing the  cord  for  about  (i  cm.,  will  niit  be  imitated  by  conscientious 
surgeons.  The  removal  of  a  ])rominent  spinous  process  is  a  purely 
ymlliative  measure.  Calot  did  this  for  the  purpose  i>f  preventing  nl- 
cemtion  of  the  skin  r>ver  the  aj>ex  of  the  deformity  so  as  to  avoid 
decubitus  in  a  plastcr-of- Paris  apjiliancc  that  litte<i  well  otherwise.  It 
has  been  claimed  that  to  sacrifice  the  spinuus  |tnicesses  and  the  ligii- 
ments  and  nmsckis  between  them  removes  one  ttf  the  fnctors  that 
tends  to  prevent  further  kinking  of  the  cohmm.  Cahtt  Itclieves  that 
this  step,  however,  is  jiistifialjle,  liecsmse  he  assumes  that  cicatricial 
contracti<m  or  l>ony  new  gnnvth  unites  the  arches  with  mwh  otlier  and 
thereby  prevents  t!ie  sepamtion  necessary  for  the  development  of  a 
kyphosis*  This  author  recommends  making  Haps  ont  of  the  periosteum 
of  the  arches  and   transplanting  these   frcmi  one  arch   to   the   other,  a 
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siigg:e8tioii  first  made  by  liatlra,  who  lujites  the  spinous  pn»ces.sesol 
*liH:'ji.setl  [KJition  ol"  the  spiiu*  witlj  silver  wire,      Chipatilt    united 
arf*hes  in  this  way  as  well  n»  the  spinous  pn)ces8es.      Thcise  silver  ^ 
sutiu'es  probably  cut  through  in  tiuic,  so  that  they  have   been   repLw 
by  some  orgatiie  material.      \'yl|iius  attempte*!  to  prtnliice  a  syrii»>t»i>i 
of  the  spiuouH  prtXTssei*  by  meauH  of  stiiull   flaps   including    bone  audi 
periosteum. 

The   above    descriljed   methods   of   treatment    endeavor    to   fk\ 
recovery  l*y  irumobih'zin^  the  spiue  and  removing  the  overlyin!.- 
eomltiiKMl  with   the  um*  of  touies.      Active  trtiitmeiit  is  quite  ^< 
to  the>e  measures.     0|ieu  o|>t'mtinus  are  rarely  indicated  in  dise}!^  t«fj 
the   spine  eotnjiartHl    with   local izeil   tuberculosis  of  bones    and  joint 
elsewhere.     This  is  largely  due  to  the  inaccessibility  of  the   foci  io  th 
IxMlit's  of  tlie  vertelme. 

The  sent  of  disease  may  he  reached  by  laminectotny  and    retmctin 
*if  the  cord   to   one  j^ide,  as  already  des<:'ribetl.     The   rentdtn   of  thi 
methml  of  tmatmeut  are  uufavoRd>le.     One  ease  of  recovery  aii<l 
deatlis  have  betni  reported  up  to  the  present  time, 

Anotlier    metlnwl    of  attacking    the   se:it    of  iliseti.^e,    e«jK*eia]ly 
kmdxir  and   thn-sal   eases,  is  the  |>ar3ivertebml  operation  recommendc 
by  Sehoffer,  Vincent,  Treves,  and  (Jtliers. 

Vincent  makes  a  longitudinal   incision  about  H  in  10  cm.  in  lengll 
at  the  side  of  the  long  nulse]e^  of  the  btick.     This  is  carrieil  down  u 
tlic   tninsverse  procoses,  <>ne  or  tw^^  of  which  are   reswtetl.       In  the 
liind>ar  region,  aeeonling  to  Ijandcrer,  the  free  ends  of  these  f^hould  hCj 
left  bclnnd  licx-ause  thev  are  the  |>oints  chf  insertion  <.>f  the  n)usclc8  oi 
thf  alrtlominal  parietf.^.      In   the  ^lorsid   region  the  pisterior  extremity 
of  the  corn'sp>nding   ril>s   must   b*'   rernnvnl,      A   similar    incision 
made   on    the  other  si<le.      Any  previTtibral   abscess   may   be  drainc 
from  either  side  or  tlirough  the  vertclu'a  itself,  in  which  latter  vas^:  th 
diseusinl    body   of  the   vertebra  must   lie  o|)em"d,  a  task   that    i.«  isisj 
wficn  the  latter  lias  Ix^eimn'  s^dteiied.      If  one  or  more    IxhIios  are  coni- 
pk'tcly   destnnxtl,   tlie   ilrainagt^  will    ]w  premislulhiry.      Tul>erculou 
gratudations  an<l  se^juestra  may  l>e  removeil  tlirongli  the  above  descrih 
incisioriSj  ahhongfi  one  usually  works  in   tlie  dark  and  the  results  ai 
not  especially  satisfactory.      The  Ixxlics  of  the  hiwer  lumbar  vertehnp 
can  Ive  reacJu**!  by  making  an  incision   paraMcl  to  the  crest  of  the  ilium 
siudlar    to    the    (tU'ision    ur^nl    fttr   tying  the   eommi»n   iliac    arteiA-   or, 
abdominal  aorta.     The  soft  parts  are  iHvided  down  lo  the  )>eriuineu] 
whi<4i  is  sc]ianit(^d  from  the  ilia*-  fossa  anil  rt'traettHl. 

The  upjH'r  vertt4)ne  might  jvossildy  be  reachiil  thixnig^h  the  moutl 
The  avnilabli-  space  is  snmll,  and  simple  incision  ahme  is  all  that  v, 
Ije  done  without  any  systematic  attack  upm  the  tnbercuhm-s  tissue 
Furthermore,  it  is  impossible  to  [lerform  the  f>f>enition  n^epticidlv  ii 
this  rcgff»n»  which  may  be  done  if  the  bodies  of  the  vei'tebra*  ai 
appnnichtHl  from  tlu-  side  of  the  ut>ck.  The  above  mentione<l  inctbi 
of  Chicne,  deserilx'd  in  connection  with  acute  osteomyelitiji,  may 
made  use  of.     This  auttior  makt»s  an  incision  along  the  jM>8terior  mat 
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gia  of  the  stemoniastoid  bebiiid  the  large  vessels  and  approaches  the 
anterior  surface  of  the  spiiii'  iu  tin's  way.  In  Burkhardt's  niethml  an 
ineiskin  is  made  alon^  the  niedJan  b<>i\ki'  of  the  .steniotuat^toid  and  the 
]>rev*'rtrl)ral  ri^iHii  [a  attaekwl  between  the  larynx  (►r  thyroid  ghnid 
and  the  earotid  artery. 

The  arche?)  are  muoh  niore  acce^ible  than  the  bodies  of  the  verte- 
bne,  and  when  afleoted  l>y  tnbereulusis,  the  chunces  of  radu-al  i"*'nio\al 
of  the  diseased  portion  are  eo[isuh»nddy  f^reater.  However,  posterior 
tliswise  is  relatively  uneiiiinnnn.  (I'unsidcrini^  tlie  nnsatisfaetury  re.sulta 
following  o]^>erative  removal  of  tnberL'uhuis  foci  of  the  spine,  it  is  not 
siirj>rising  that  the  nund}er  of  surgetms  that  advocate  these  methods  is 
extremely  small. 

Tubereulosis  itself  is  i-arely  the  primary  canse  ior  al>andoning 
conservative  treatment.  The  conipltealions  are  far  more  lialde  to 
demand  nidieal  interlx>renee,  esjjeeiaUy  the  abseesses.  The  treatment 
of  tM>ld  abscesses  has  of  late  been  C€>nsideral>ly  improve<l.  Formerly 
they  were  considered  a  ntkli  me  tmiirere,  while  at  the  prest-nt  time  the 
majority  of  eases  are  cured.  The  more  favorable  results  apiveaixnl  wjih 
the  introdnetion  of  iodoform  treatment  by  v.  Mikuliez. 

The  author  has  alreiuly  stated  thnt  abs4;esses  were  formerly  considered 
so  dan^nuis  bee:ujse  infeetion  of  the  largi^  cavities  after  ojiminj^  the 
abscess  ootdd  not  be  prevented  for  any  len*2;th  of  time,  and  the  piitients 
as  a  rule  died  of  thLs  infection.  It  was  considered  a  grave  mistidvc  to 
oi>en  an  abscess,  and  every  effort  wa.s  made  to  keep  the  overlying  skin 
intiict  as  long  as  pKssible.  Antiseptic  and  ase]itic  treiitnient  did  not 
change  these  conditions  materially,  for  it  is  n(^t  possible  to  jmvi-nt  in- 
fection of  a  profusely  diseiuirging  wound  fi>r  any  lengtli  of  tinre. 

At  the  present  time  sim[tle  incising  of  cold  abscesses  has  been 
practically  abandoned  and  routine  op<»ning  of  these  is  to  be  eondemtK^b 
Those  cases  are  exceptim^s  in  which  incision  cannot  bt*  avoided,  such 
as  is  the  case  with  retropliaryngeal  abscesses  tluit  overhang  the  o]ien- 
ing  to  die  hirynx  and  therefore  directly  endanger  life.  An  incision 
will  rapidly  remove  the  obstruction  to  breathings  although  great  cjui- 
tion  must  be  taken  to  [movent  aspinition  of  pus.  In  urgent  eases 
when  the  patient's  citndition  is  Imv  it  is  best  U*  leave  the  abscess  for 
the  time  being  and  [leribrm  preliminary  tnu^lieotomy.  These  abscesses 
are  lx;st  opem^i  through  the  mouth,  althotigli  this  methml  has  th*^  ilis- 
advantage,  asitk*  from  the  danger  of  aspimtion,  tliat  it  is  alisolutely 
imjiossibte  to  treat  the  womid  aseptically.  If  possible,  one  of  the 
methods  should  lie  chosen  tliat  attack  the  ftnais  thrnugh  the  side  of  the 
neck,  best  oi'  which  is  that  lalvocated  by  Chiene.  OpiMiing  of  aliscesses 
should  be  replaceil  by  methfids  that  remove  the  pus  and  allow  the  use 
of  iod(»f(irm  glycerin.  With  citld  aliscesses  originating  in  the  vertebrae 
the  latter  metluMl  can  be  nuuh-  u^^v  of  in  the  vast  ninjority  of  ctises. 

In  the  clinii'  at  Breslaii  this  is  done  in  the  Jbllowing  mnuncr :  A 
medhim-sized  trocar,  to  which  a  syringe  containing  abotit  '20  to  :}0  c.c. 
is  attachtnl,  should  be  used.  Any  punctured  wound  nia<le  with  a  tro*'.ar 
always   has   crushed   edges,   so   that    it    is   best  to   make    an    incision 
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ilirniij^h  tJip  skfn  ulioiit  2  tn  ;i  mni.  with  a  kuil'e  and  then  use 
hollow  lUHilk'.  If  tiK*  triK'^ir  la  f^iuall,  this  preiiniiuary  iuciMon 
unnee4.vssarv.  Whrn  thc>  rteeilk'  becomes  p!iig|;etJ  with  «i8eoutJ  iiuil 
thf  hiineii  may  Ix*  frfuil  hy  means  of  a  probe,  it'  tho  pu.s  i>  ton  thic 
or  foiitaiiiy  to«i  iiHii'li  stiHtl  material^  a  larger  troear  shoiilil  Ix*  iati 
diirtHl.  It  will  always  iw  possible  to  tlo  this  slight  opt'nitirm  witli 
aid  of  8(^hleit'.h's  ana.'stljLisia,  which  renders  the  prorcdui*e  aiiU(.t.st  ]«ii 
less. 

After  all  of  the  pus  has  been   reniovctl  or  8f|iioezo<l  out  l>v  pre>iiui 
a  certain  aanmnt  of  a  10   per  cent.  s<ihition   of  i<KloforDi    givivnn  is 
iiijeeted,  aeeortiia^  ti>  tlie  size  of  the  abscess  and  tlie  age  «»f  the  J»atien1 
The  trocar  is  now  rctnnved.      The  autlior  is  not  in  the  habit  cif  s^wir 
the  woiuul  if  niatle  with  the  holhiw  netnlle  itself      If,  however,  a  snif 
incision  liad  (xhmi  made  jireviously,  it  is  cnstoniary  i<>  fiosi*  this  with  s 
metal   or  silk   stitch.      The  wound   is  covenxl  with  a    »^mall   piece  of 
itMloform  gauze  held   in  place  by   a   pietx-  i>f  adiiesive  plaster,  and 
Ijressnre-handagc,   cfHisistiiig  of  gevcral   layers  of  adhesive   plaster,  i^^ 
apfiliiHl  over  this,  whieli  not  (jnly  serves  the  pur]>ose  of  diminisihing  lb«' 
siz(*   of  the  abscess  ciivity  as  much  as  p<»ssihh\  liut  also   iuore4is*>s  tht» 
pressure  within  the  cavity.      The  anionnt  of  itKJuJorm  solutiou  injected, 
de])emls  on  the  age  of  the  pattetit.     Generally  i«j)eaking,  the  nh^ 
walls  absorb  slowly  and  but  slightly,  so  that  large  (plant ities  may 
injtH'tcil  witliont  prtKhn'ing  signs  of  ]Miisoning,      In  adults    the  aiithc 
has  nseil   lOOc.c,  and    in   young  clnhlren    lot(>20e.c.      The  dnnj 
of  ixjisoniug  is  due  chiefly   to    the  glycerin.     When  the  |K>i$oning  u 
slight,  there  may  be  hfcmoghihinuria  histing  from  two  to   four  houi 
Later,  within  twenty-four  honi-s  after  injection,  there  folhiw8  a  rise 
temperature  and  tlic  pulse  nun*  reach   llo.     The  amount  of  alhumii 
in  the  urine  will  eorresfxtnd  Ut  the  ha?ni(»gh>bin  present,  aiul  ilis^ptK^i 
as  soon  ixa  this  is  no  longer  evident.     All  of  the  synn^tonis  disapjiesi 
during  the  course  of  the  succeeding  few  days.      When  the  poisoning 
severe,  the  uriue  is   dark   rc<lilish  brown  with  considei-able    sediau-nl 
Cijusisting  of  kidney  elements,  casts,  and   rc<ldisli-brtmn   tletritus   fn-el 
or  adherent  to  casts.     Then^  is  also  an  amorphous  precipitate  of  calcium 
salts.      Ked  IjloiMl-corpuscles,  if  present  at  all,  arc  found  only  in  small 
nund>ers. 

There   is  much   less  tlanger  of  iodofMrm-poisoning,      Wieland  and 
Drecsmaun  have  reported   eases,  fine  of  whieli   died.      Wielaiul's  ease 
had  a  tempemture  of  39.6°  C  with  a   pulse  fd'  180,  was   jmle,  had 
muscular  twitctiing,  and   the  urine   showed  a  nuu'ked   iodine   reactioi 
and  some  albumin.      In  the  clinic  at  Breslau  a  death,  prnlndilv  due 
io<lofonn-p(»isffning,  occurrfnl  after  jui  injeetton  oi"  100  e.e.  of  i<xlofoi 
glycerin.     The  chief  symptoms  were  si>por,  increased  piilse-i-site,  sto 
atititi,  and  an  eruption  that  covered  the  entire  hofly.      In    this   ctif 
the    symptoms    wtTc    those    of    iodisnu       Iodine    in    the    urine    an< 
saliva  is  detecterl  within   from   three  to   five  hours  after   the  injectiii 
and  is  present  for  week*;.     The  danger  of  [loisoning  demands  that  tl 
patient  be  kept  under  careful   oljservalion,  and  that  the  urine  be  exai 


incfl  daily  for  some  time  after  an  iiijwtion.  Slight  symptom?;  of  |w»i- 
soiiing  usually  pasji  ofl'  rapidly.  li\  howevtr,  they  art'  vm*  acute  ami 
se%'ere,  f»ne  sliould  preveut  further  abj^rptiou  by  removing  the  iodo- 
fi>rni  ^lyeeriu  fn*iti  the  absec*s.s  cavity  by  means  of  a  troctir  and  then 
wiLshing  <uit  reiH.<ttetily  with  sterile  salt  ?iolutioii. 

By  diluting  the  glyct^riii  it  luis  U'en  attempted  to  diminish  the 
danger  of  |ioisoning,  Krause  ree«»nimends  using  a  solution  et>n.si>ting 
of  20  |)art.s  of  glyeerin,  80  jmrt^  of  water,  and  o  parts  of  gum  aiiibie. 
Verueuil  adv<x':ites  a  dilution  of  i«Hlofnrni  in  i-llier,  a  niethrwl  still  Ui?til 
in  Franee,  although  the  |»re[iarati«m  lia>  certain  disjidvanlages  {ind 
dangers,  Eva|M»ration  *»f  the  ether  plaet-rf  the  wall  k4'  the  abs<*es^s  under 
sueh  tension  that  it  is  liable  to  lw?fome  gangren<His  or  e^tuipress  impor- 
tant neighboring  organs.  The  injc^ction  is  also  attentltnl  witli  ettnsid- 
erahle  |win,  anfl  mx'asionally  sym[)toms  i*f  |>oisoning  are  (ibstTveil  due 
to  the  ether,  such  as  complete  amesthesia  lasting  for  several  hours  or 
vomiting  persisting  for  days. 

Various  oils  have  been  made  use  of  by  v.  Bruns  and  Pohni  as  a 
earning  medium.  There  is  uo  dctnbt  that  glycerin  itself  has  a  certain 
speeitic  aciiuu,  and  tlie  dangers  attached  to  its  u.se  are  slight  if  the  dose 
is  pn>perly  regidatetl. 

Of  late  an  elfort  has  been  made  to  replace  the  iodoform  by  formalin. 
Hahn  ree4>mmends  a  1  to  o  per  cent,  solution  in  glycerin.  The  al»seess 
is  a^^pirated  and  washal  out  with  lx»ric  acid  s^Jutiou  and  the  cavity 
filhsl  with  fonuidin  glyai-rin.  The  quantity  injirte*!  eorrcsjxmds  to 
about  one-third  the  ann>unt  of  jius.  Exi^erience  in  the  clinic  at  Bre«- 
lau  is  not  in  favor  of  this  metbml  of  treiitment, 

M^nartl  has  n*c<»mrm'ndetl  the  use  of  campbi*r  na[)lvthol,  Atlter 
emptj'iug  the  altscess  cavity  and  wasliing  with  boric  acid  sfJution,  *20 
to  40  c.c,  at  most  &}  c.c.,  of  the  fltiid  are  injeetwl  under  ni(»derate 
pressure.  The  greater  part  of  this  should  l)e  wasbetl  out  again.  The 
few  cubic  centimetres  let\;  are  effective.  When  there  is  difficulty  in 
emptying  tl*e  abscess  itself,  it  is  pnibable  that  it  will  lie  difficult  to 
remove  the  e:imph«»r  miphthol,  and  in  these  cases  one  should  l>e  ex- 
tremely careful  about  nsing  this  rcmetly. 

When  aspirating  an  absct>ss,  all  the  usual  antiseptic  precautions 
should  be  observixl,  for  if  the  bandage  is  removetl  tfx>  soon,  or  if  the 
seat  of  aspiration  is  unfavnnd)lc,  infection  is  likely  to  result. 

It  is  evident  that  the  injecteil  material  must  be  sterile.  In  the 
clinic  at  Brcshui  tlie  ioiloform  glyeerin  is  not  sterilissed,  yet  no  un- 
favorable after-t'ffects  have  ever  l>een  nnte<l.  Other  media,  es|ie<Mally 
olive  oil,  should  l>e  sterilize<l,  but  the  mixture  cannot  l»e  boiled  for  any 
length  of  time  bcH*inise  the  hc:»t  destroys  the  iodoform.  It  is  best  to 
sterilize  the  oil  se|>anitely,  :md  after  this  has  eiwlcxl  add  the  iiKlofonn. 
The  latter  may  be  rendered  sterile  by  presers'ing  for  some  time  in  a 
solution  of  oorroeive  sublimate.  If  possible,  any  mixture  should  Ije 
made  fresh  before  using. 

Pus  containing  bacilli  may  follow  along  the  needle-track  and  infect 
the  tissues  in  this  way,  although  an  accident  of  this  sort  is  rare.     The 
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author  believes  that  this  event  may  l>e  avoided  by  using  an  insitrumei 
that  has  beeu  kept  in  a  4  j)er  eent.  sohiticm  iti*  ciirbolic  acid  and  is  us 
while  still  wet.     Aceurding  Uj  Baumgarten,  the  disinfecting  materia 
iiitHnhjied  with   the  neeille  is  .siiffieient    to   prevent    infection    of  tli 
tnirk. 

Simetinies,  however,  Huid   links  through  the  wound    and    preveuts? 
healing.      When  thi^  tukt-s  plitee^  there  is  always  a  likelihooil  of  retro-, 
gnitle  infection,  liee-anse  pus  always  eoutiiins  baeilli.      At  first  the  r^vdi 
is  a  tulnTeuhms  sinus.      The  same  eondition  results  wlien  an    absoe<« 
aspirated  Avhere  the  skin  is  alteretl  and  thin  — that  i^,  where  tlje  ab&ersaj 
is  pointing. 

It  is  best  to  aspinit*'  thrfuigli  skin  that  is  as  healthy  as  possihlej>  fii 
then   the  tmek   is  more  liabk^   to  elone  and   heal   up.      It    is.  alfso 
advantage  to  have  the  track  as  long  as  possible,  and  for  th\^  Tvxx^m  tin 
ntrdle  should  not   l>e  intrcHhietHl  at  right  angles  to  the  8kiii,  but  dial 
onally  tlirongh   the  soft  tissue.     The  oblique  course   of   the    womic 
fav<irs   closure   by  the    pn^ssure  of  the   abs<'ess,  just   as   the    ureter 
closed  by  the  pressui**'  ui'  urine  contained  in  tlie  bladder.       If  one 
careful   ro  observe  these  prtH^jiutions,  it   is   nf)t  un<H>nimon   to  see  poi 
tious  fif  the  skin  that  had  almost  ruptured  l>eeoine  healthy  again. 

Care  must  be  taken  not  to  harm  the  lai^  vegisels?,  espeeiallv  in  th 
vicinity  of  I*onpart's  ligament,  where  they  may  be   eonsideiTiblv  diif 
[jlaetHl.     Tlie  artery   cnn   fVwjuently   be  palpated^   and    is    then    ensih 
avoided.      When    it  is    not    jM^ssilde   ti»    find    the    ves:sel,    one    <^hould 
aspinite  as  far  as  [lossiltle  fmm  where  it  is  snp|»os<^'d   that    the  vesJ«eU^H 
lie.      Even  with  the  utmost  care  it  may  happen  tliat  brcUiehes  of  large^l 
vessels  !ire  toni,  givinir  risi-  to  annoying  hemorrhnge.      In  ease;*  of  this 
sort  the  oidy  nvmedy  is  to  oj>t»n   nj>  freely  and   tie  the   hloe<ling  poiut^i, 
but  it  is  not  ahvay  lU'cessary  to  rtpen   the  abscess  itiielf.      The  incisioi 
may  be  eloseti  after  injecting  the  iodoform. 

When    the  abscess    is  situated  above  Poupart^s  ligament,  there 
always   danirer  of   optniing   tlie    jH-riionnil    cavity,    espooially    if    the 
abscess  is   not  in  contact  with   the  anterior  abdominal  wall,  when  iJiCi^ 
pus  will  flow  from  the  abscess  into  the  alxlominal  cavity.      This  aod^H 
dent  may  be  avoi<led  by  waiting   until  the  abscess  is  purely  in   contad^^ 
with  tht*  alKlominal  wall  and   then  introducing  the  trot'ar  as  low  down 
as  possible.     Abscesses  of  this  sort  may  have  t**  bf  watrhe<l  ft>r  a  con- 
siderable time  bef  >re  tliey  r*au  be  attacked,  but  when  this   nieth<Kl  of 
treatment  is  counterindicated   one  should  make  an  oiieu  iuei.siou  and 
eni]ity  the  cavity.     The  wound  should  lie  accurately  closcfl  and  a  .»imall 
drainage-tube  left  that  reach(>s  into  the  cavity.      A  sufficient   quantitv 
of  iodoform  irly*'<'rin  is   now  injecte^l   throuijh   this  tube,  which  is  6ub^| 
seqneiitly  reinovwl  and  the  wound  closed.     This  methfMi  s^lionld  1m?  em-^^ 
ployetl  when  the  pus  is  so  thick  that  it  cannot  l>e  removed  by  aspiration. 

Bitlrcjtli  reconmiends  opening  the  abscess  an<l  curetting  the  tuhei^ 
culous  focus.  After  the  hemorrhage  has  been  arrested,  the  wound 
should  Ije  closed  and  the  cavity  injeettHl  with  iodoform  glycerin.  This 
method  is  not  to  be  recummeudetl  when  tlie  abscess  is  connected  wiili 
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the  vertebrae,  because,  m  pointed  «>ut  by  Billn^th,  it  woold  not  be  possi- 
ble iri  flillow  the  pus  cavity  to  the  primary  i^nit  of  the  disea:^e,  even 
though  the  incision  he  exten2^ive« 

In  spite  of  the  iodoform  treatment  sinuses  will  develop  in  a  eertain 
DumlxT  of  the  cases.  Certain  i^iniises  are  the  re-^ult  of  f^jiontaneous 
niptnre,  while  others  remain  at^er  incision.  Wlien  there  hits  l.>een 
cf>ut!iJt*rable  «secondarv  infection,  it  will  Ix*  almost  impo.ssible  to  cheek 
the  suppuration^  and  the  []«itient"*  suceimdi  s<x>ner  'jr  later.  Aside 
from  the  fact  that  the  secondary  organ i^^ms  of  suppuration  are  not 
affected  by  i<KJuf<irm,  thei-e  i»  the  disadvantage  that  it  is  extremely 
ditticult  to  use  the  prepar.uion,  bettiu-^  the  injected  fluid  Ims  a  ic-ndency 
to  run  out  imnie«ltately,  and  pn>Ionged  contact  between  tuLterculous  tis- 
sue antl  iodoform  is  the  foundation  of  this  method  of  treatment. 

As  long  as  the  ca\Hty  has  not  been  iofcote<l  to  any  grciit  degree  an 
attempt  mav  Iw  made  to  excise  the  siuus  witli  a  jxiniou  of  the  gur- 
niumling  skin,  free  tlie  adjoining  tissue,  and  if  jmssible  ch>^  the 
wrinnd.  The  itKlotorra  glycerin  should  be  injecteil  into  the  cavity 
thmugh  a  drainage-tube  which  is  rcraovctl  at  the  close  of  the  operation. 

In  certain  cases  favorsible  resultj*  follow  a  simpler  method  that  is 
l>ascd  UjMiu  the  foct  that  inje<»te*l  fluids,  if  under  sufficient  pressure,  are 
absorl>e<l  rapidly — ;.  €,,  in  the  c«iurse  of  live  or  ten  minutes — ^by  the 
abscess-wall,  which  then  retaias  some  of  the  medicinal  agent. 

An  espeeially  a<Iapte<l  nozzle  must  be  attached  to  the  |>oint  of  the 
syringe.     This  tip  sh*»uld  n>mpletely  fill  the  sinus  h^  that  no  fluid  can 
leak  out.     (Fig.  202.)     The  author  is  in  the  kibit  of  itsing  an  olive- 
shaped  ghiss  tip  that  may  l>e  attached  to  the  no/jsle  of  a  syringe  ctm- 
taining  20  to  ;|0  cc,  such  as  is  used  by  Jannet   for  urethral  work. 
These  tij>s  shoukl  l>e  pre^rveil  in  a  4  |ier  cc^-nt.  solu- 
tion of  carbolic  acid,      Lai^e  liraiuage-tubes  are  less  Fio.  292. 
reliable.     When  there  are  several  siniLsc^s,  all  except 
one  must  be  closetl  with  gauze  jKids,  antl  if  it  is  desir- 
able to  i"elill  the  syringe,  or  if  a  sufficient  cpiantity 
has  been   injix't*^!,   the  syringe   is   removwl   and  the 
sinus  close^l  immc^liatcly  with  a  gauze  pad  until  the 
syringe  has  been  fillwl  ag-ain,  or  until  sufficient  amount 
of  the   drag  has  Ix^n  alisfirlxil  by  the  abscess-wall. 
When  the  pressure  is  removetl,  only  a  few  cubic  cen- 
timetres of  glyc*^rin  will   flow  i»ut.      The  greater  i«irt 
will  remain  in  the  cavity.     The  immetliate  result  of 
injection  into  clised  cavities  or  into  those  \dth  sinuses 
is  a  more  or  less  marked  fraction   charaeterizetl  by 
local  tenderness,  rise  of  tcm|>cniture,  increased  pulse- 
rate,  lassitude,  headache,  an<l  ncfasi*>nally  nauscti.     If 
a  general  anapsthetic  lias  l>een  used,  a  certain    pro- 
portion of  these  symptoms  is  accredited  to  this  cir-     oiive4ipp«d  »yrinKe. 
camstance.     There  is  some  local  reaction  during  the 
first  few  days  in  the  abscess  cavity  its<>lf,  for  there  is  evidently  a  cer- 
tain amount  of  exudation  which   increases  the  size  of  the  abs<H?«8. 
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Burio^  this  pertuil  uf  rtm-tinn  ihe  pntit^nts  should  go  to  betl.  M'hcther 
they  should  l>e  allowed  to  get  up  after  the  |>eruKl  of  reaction  or  not, 
deix-iid?;  upmi  wiicther  the  €«iiidition  of  the  vcriohral  c^^lumn  renders  it 
necessun'  or  advisj^hle  tor  the  piit'u'iit  U*  \k-  about.  After  two  ur  tlirt't? 
diiy^  the  .^igus  of  Im-al  rLnK-tioii  bi'jriu  to  dir^upjK'ar,  the  teosioo  iti  the 
ahsccss  diiuiiiishes,  aud  in  favorable  east's  contintR's  tJ>  diminish  in  size 
during  the  following  few  weeks  until  nothing  hut  scar-tissue  is  left, 
which  fretpieutly  eauuot  Ik'  felt. 

In  other  ca.^es  the  abseess  jiersist^i,  and  a^pimtion  must  Ik*  repeated 
after  four  to  t^ix  wet^k?;.  There  is  no  sense  in  iluing  this  iscK>ner,  because 
it  has  Ik*!!  shown  that  iodofonu  remains  in  the  absces^s  aivity  for 
several  weeks,  and  the  liKline  in  tljc  urine  indicates  whether  all  of  the 
iodoform  in  the  abscess  cjivity  hns  In^xn  absorl)ed  or  not.  As  long  as 
any  reniaiiis  it  Avill  be  ah^urlK'd  and  excrete<l. 

Ocea^^  ion  ally  an  abscess  disap|Kvu"s  partly  or  cnnijiletelvt  and  then 
gradually  increases  in  size.  Tlic^c  cases  should  he  a^pimtctl  agidn. 
Tliere  will  be  found,  inste-ad  of  the  t^'iii^'al  tubereuhms  pus,  a  ?^yrupT, 
clear,  serous  fluid.  This  is  rarely  founrl  w!ien  an  abscess  is  aspirated 
for  the  tirst  time.  Genendly  speaking,  this  is  a  favonible  s^ign^  l>etum5>e 
the  contents  of  au  ahpoess  oflentimei?  become  of  a  serous  coujiisienoe 
previous  to  dis[ip|»earanee. 

When  siinises  are  present^  the  iujectiou.'?  must  l>e  repeated  much 
juore  frecpiciilly  ;  anil  if  tfie  reaction  is  sjiglit  or  al>scnt,  tlm-  may  he 
ivpeated  two  or  three  times  a  week  or  even  daily.  With  these  jwtients 
the  same  drug  should  not  be  f^outinuoiisly  employed.  The  author  has 
Ikmmi  in  the  habit  of  using  carl>olie  glycerin,  formalin  glyct^riu,  and 
balstm  of  Pern,  and  alternales  at  regular  intervals  with  iodnftkrm  glyc- 
erin. With  this  form  of  tretitment  tlie  secretion  frequently  diminishes, 
the  <^ipaeity  i>f  the  cavity  iM^eonies  less,  the  depth  of  the  sinus  is  less, 
and  finally  the  wound  heals.  Oceasi<inally  tlie  wouTicl  may  ix^c>[»en  after 
a  time.  In  these  cases  it  mny  he  advisal>Ie  to  exptse  the  ]iriniarv  f<xMis 
freely  aud  remove  as  miieh  of  the  tiihereuhius  vertebra^  and  surrr^nnd- 
ing  tissue  as  possible.  The  author  has  already  menti(»ned  that  o|K'm- 
tious  of  tliis  sort  are  not  always  siU'ccssfuL  Even  when  tht*  tubiTculous 
granulations  and  sc(|ue^tni  can  be  removed,  the  stitr  walls  surrounding 
tlie  aIj.<iH'ss  cavity  may  [ire\'ent  complete  recovery. 

Ueuerally  th(*  j>rognosis  of  ci>ld  abscesses  \vheu  treatefl  with  iodo 
form  glycerin  iujectious  is  by  no  means  untavoralde.  v.  Bruns 
observed  a  large  immber  of  crises  for  from  three  to  four  years  and 
re[jorted  8H  per  ci-nt.  of  recoveries.  The  clinic  in  Breslaii  re]>t»rts  73 
JMT  cent,  of  rt^ctverics.  These  figures  do  not  ajiply  to  abscesses  of  the 
vertebne  alone,  although  there  would  probably  be  but  little  variation 
even  if  they  did. 

There  is  no  dnubt  that  injections  of  iorloform   not  only  affect  cold 

abscesses   fa\'orably,   luit   that   they  also  may   in   many   eases   have  a 

curative  influence  on  the  primary  iJx'Us  in  the  vertebral  cohunn.     The 

pui^  UvAt  burrr»ws  to  the  surface  furnishes  a  canal  through  which   it  is 

Y>oss\\Aft  U>  tewcVi  \}ftc  Y'^wiMv  W\v\s  in  the  spine.     The  granulaticms  that 
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spring  op  under  tlie  iofluence  of  iodoform  favor  a!>sorption  of  ta!>er- 
culoiis  tlvsup,  and  t-aiise  «L«^ei»us  fjH'i  ii>  W  .siirnumded  liy  a  tiroi  tibroUj^ 
capsule.  Ffxn  that  e«jntain  bacilli  may  in  till-  way  be  rendered  harm- 
less for  a  c»>nsidenible  time,  ulthotijjb  after  pnitraettni  peritKls  they  may 
be  the  !<tartiiig-poiiit  of  a  reeurrenee  folUiwinjf  trauma  or  lowering  of  the 
[R>wer  of  resistance  due  to  some  acute  infectious  dL*ea^  or  other  cause. 

A  sli^-ht  amount  of  sp:!**  nmst  l>e  devoted  to  the  treatment  of 
|Kiralysis  jjs  far  a.H  it  corapIic:ites  t*aries,  although  n<tt  infri^jnentlv  the 
treatment  of  this  condition  corresponds  to  that  of  the  primaf)'  diswifie. 
It  shoidd  Im?  remenibered  tliat  [mralysis  is  genendly  due  to  involvt*- 
ment  of  the  dura  l>y  tlie  luljcrcubms  process,  and  it  may  safely  i>e 
assnmetl  that  after  recovery  fmni  a  pcripachymcninj?iti.s  or  fwchymenin- 
gitis,  and  after  absoq>tion  of  tlie  pro«lncts  itf  inflammation  eont^iined 
in  the  vertebral  mtnal,  such  a-s  tuberculous  g-ninulations  and  pus,  the 
functional  disturbances  will  disjippear  if  there  had  been  no  severe 
orgtvnic  damage  to  tlie  cord. 

Treatment  by  extension  and  horizontal  rest  in  a  plaster-of-Paris 
cast  will  fre(|ueutly  be  followi'd  by  improvement  of  the  i<araly8Ls  even 
when  this  has  existe<l  for  a  e<  inside  ruble  time.  Alxmt  .')0  |>er  cent,  of 
the  ciises  tre:it*Hl  by  non-o|XTative  orthopie«lic  me:isures  re<^»ver. 

Calot's  methfid,  althoutrb  not  t«  lie  rec«tmmcuded  generally,  has  a 
favorable  intltienee  in  many  cases.  Six  of  H  ri»c*n'ere<l  under  thi■^  treats 
ment.  The  fact  that  50  per  cent,  of  tlie  cases  treatetl  by  non-^jperative 
measures  are  imsiiecessful  has  le<:l  surgeotis  to  attack  the  paralysis  by 
an  ojjco  op/ratioo. 

Israel  and  Macewen  were  first  to  perfctrm  laminectomy  for  this  pur- 
pose. Kraske  objected!  to  this  raea^sureon  the  gnniu<l  that  the  condition 
waj?  not  remove*!  jiermanently,  especially  as  |xiniK>is  due  to  lK>ny  dis- 
placement is  quite  rare.  When  this  condition  is  present,  however, 
there  Ls  a  |>os>ibility  of  imjiroving  the  -symptoms  by  removing  the 
offending  j>ortions  of  lione. 

Not  infre«|uently  it  is  possible  to  relieve  the  c^uxl  by  removing  the 
peripachymenitigttie  pus  and  nuisses  of  gnuiulation-tissue  that  are  fre- 
quently the  cait*e  of  |uirdlysis,  btit  there  is  little  iikelilxxKl  that  any 
benelit  will  be  |>ennanent  as  long  as  the  prima ri'  focus  in  the  spine 
itjielf  t^nnot  be  remove*!.  In  the  majority  of  causes  the  pujs  and  gnm- 
ulation*tissue  will  re-form  and  the  symptoms  of  pressure  reappear. 

In  3  of  the  4  cases  f>|»cmteil  ujxm  by  Kniske  the  rt^idt  of  laniin- 
cctomy  was  at  first  brilliant  for  the  existing  jKinijilegia  diminisht^l.  In 
all  the  three,  however,  the  symptoms  n.n»ppeape<l,  and  in  the  fourth  case 
the  result  was  negative  from  the  first.  Other  authors  repf^rt  similar 
results.  Trendelenluirg  emptied  an  epidural  abscess  the  size  of  a 
cherry.  This  was  followeil  by  improvement,  but  later  the  paralysis 
reap|>eare<l.  This  in  turn  dir^ipfx-ared  as  soon  as  an  abscess  that 
developed  at  the  side  of  the  scar  was  aspinited  and  fillctl  w^ith  io<lo- 
form  oil.  It  is  not  improbable  that  in  this  case  the  icwloform  liad  a 
eumtive  cifect,  whereas  the  laminectomy,  as  in  Kraske's  case,  was 
but  ijalliative. 


io: 


DISEASES  OF  THE  SPINE. 


All  of  Troiiclelenbur^'s  H  cii.ses  sctnii  to  ijive  a  certain  amount  of 
infonimtioii  rdiitivo  to  tiieopt'i-ative  treatment  ut'  pimiKVis  iti  caries,  of 
the  .spiite.  In  all  of  those  the  dLsease  had  exif^twl  at  least  two  years, 
aiui  tfjc  .svm|)tunis  iiKlicatiiitc  aoutt*  tiil>eroiilusis  had  oumplctcly  diri- 
ap[»t'art''d,  lu  5  *A*  tlit'  t'ust^s  no  sijrns  ui'  toherrulthsis  could  Im;*  found 
on  tipomtioiij  only  a  diitiiniitioti  in  the  lutncn  of  the  vcrttbral  canal. 
Three  of  the  Tj  recovered,  1  inipruved,  and  1   reraainetl  nniniproved. 

The  diminution  in  the  lumen  of  the  vertebral  canal  produeinjr  tlie 
paralysis  found  in  5  of  the  8  eiii^s  would  st-eni  to  indicate  that  the 
paralysis  riMnaining  after  tlie  hkcal  focus  has  healed  i.s  largely  tlue  to 
displacement.  It  may  also  be  dtxluctetl  that  |>anilysi.s  j>crsisting  for  a 
]>rotract(Hl  tiiuc  is  nnicnable  ti»  <*perative  intorfej-ence,  and  the  author 
therclore  agrees  with  TrciKlelenburg  that  in  these  cases  lamintK^toniy  is 
indi<'uted. 

It  is  not  always  jmssible  to  say  that  the  primary  disease  has  betded, 
and  there  will  always  be  a  uuml>erof  causes  in  which  it  will  be  deteetetl 
at  the  time  of  operation,  which  therefore  were  not  well  adapted  for 
o[)eraiive  interference,  lu  cases  sltowing  a  tendency  to  r«H»ver  it  i^ 
piHsihle  that  laminectojuy  will  not  interfere  with  tlie  final  i\sult  ; 
and  considering  the  hopeless*  prognosis,  it  is  oceasionally  better  to 
operate  unnecessarily  than  leave  tkc  j>juients  to  their  fate  as  long  as 
there  is  the  chance  that  they  might  be  in» proved  or  even  cured. 

It  is  not  justifiable  to  claim  that  tmrnv  of  the  cases  might  recover 
if  tliey  had  been  nuo|>eratt'tl,  This  must  be  acknowleilgetl,  l»ut  it  is 
by  no  means  a  matter  of  indifference  whether  the  jiaiidysis  pt^rsists  for 
some  time  or  whether  it  is  removed  before  irreparable  changes  in  other 
(►rgaus,  csjK'cially  the  kidneys,  have  taken  place.  The  progno>is  lyf 
p^niilysis  is  always  worse  the  hmger  pressiin*  has  persisted,  tor  the 
tlanger  of  degeneration  in  the  cord  is  greater  the  longer  and  more 
intense  the  nppliciition  of  prci^sure.  In  certain  of  Trendelenburg's 
caste's  recovery  t«M»k  place  even  after  the  [Kindysis  had  persistc*d  for 
many  years,  but  the  fact  that  the  paralysis  was  not  conijik'te  proves 
that  the  eompreAsit»n  was  not  very  extensive.  Paralysis  due  to  dis- 
placement will  probably  ne\'er  recover  spontaneonsly,  and  can  lie 
removed  f»nlv  af^er  ctirrecting  the  faulty  position.  The  author  has 
already  mentioned  that  C'alot's  treatment  frequently  residts  in  disap- 
p<'arancc  of  pamlysis.  ^ 

The  treatment  of  pandysis  in  ctiries  is  as  foUows  :  lu  acute  cnsie&w 
is  that  of  the  primary  disease,  such  as  extension  and  horizontal  |M»si' 
tinn  in  plaster-of- Paris  casts.  When  dealing  with  a  pn>cess  that  is 
res<^lving  or  with  tvuv  that  has  heal(Hl,  the  above  measure  may  iiret 
be  tried.  Should  eonserv^ative  treatment  fail,  then  more  rndicid  measr- 
u res  may  be  considered,  such  as -f  alot's  treatment  and  huuinectomy. 
Generally,  one  will  be  more  iiiclintHl  to  try  the  former  operation  tirst, 
although  somewhat  mo<lified,  ct^nsidering  the  disnstrfnis  results  of  t<x> 
fortnble  re()laeement.  When  this  measure  fias  proved  useless,  resort 
may  be  had  to  an  open  incision.  In  the  clinic  at  Breslau  an  open 
OTyeratWw  \va?^  '^NmiVtA  \w  two  eases  by  miUcing  use  of  Calot's  method. 
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A  certain  nurnlxT  of  the  patients  ct\n  be  trcateil  uuly  symptiniiati- 
cally.  These  are  die  h(i]>ele8s  cases  in  wlueli  existing  e<irii|tli<'iitittTi> 
rt'iuler  !ni|^)eless  the  prt^Tvation  of  life.  SeviTe  kithiey-i-ijiinye.s  and 
pmiiouiiceil  iiiliereuhisis  in  other  org;ins,  es|Hx'iully  in  the  iuugs,  are 
the  main  a>nditions  to  l>e  dreaded  in  this  oonnt'etiou. 

De«Hd>itu8  may  render  ap|ipi|jrtate  tn^atmeiit  very  difficalt,  especially 
if  the  nhvrs  are  in  tli*^  inwiu^Hate  vieinity  of  the  tiehl  of  o|ienin«»n. 
lu  tliese  CiLse-*  nj>en  iiiei-ions  may  bt^  absolutely  oju uteri iiiliai ted 
Utilise  even  with  absi>liUe  asepsis  the  |>rogDo6is  Ls  only  fair.  If  the 
preejiiitions  above  deserilw?*!  (pi^  644)  are  ubser\'ecl  ami  the  ulcers 
arc  at  some  distance  from  the  intended  ineision,  one  may  Ite  ahle 
to  o|»erate  with  a  eertain  amuinit  of  se<,"nrity  ;  and  on  the  other  hand, 
it  is  reasonalile  to  lu>pe  that  the  pressure-ulcen*  will  heal  as  the  jKiral- 
ysis  improves. 

Witfi  tlisease  of  the  arches  :nnl  iiaralysis  ooe  %votiId  Ix*  much  more 
liable  to  decide  upon  himintvtomy  than  in  cases  in  whieh  ihc  bfKlies 
of  the  vertel>ne  are  involved.  The  obje<*tion  that  renufvid  of  the 
arches  deprives  the  vertebnil  o>lnmn  of  the  chief  rt*nmiuin^  snp|K>rt 
no  lontjer  applies  :  besides  the  likelihiMHl  of  removing  all  f»f  the  dis- 
eased tissue  is  mnvU  ^ejiter.  <lne  .-honlil  not  \w  tf»o  siinffiiine,  lK'<':inse 
the  diagnosis  of  isolated  disease  of  the  artJies  e^innot  be  made  with 
prwisi«in.  ExjK^rience  has  shown  that  the  tubercidous  proce_-^s  nniy 
extend  ami  the  jiaralysis  may  |x^rsist  or  reap|»ear  even  when  it  ,«eein8 
prolwd>Ie  that  all  tlie  jMithological  tissue  has  l>een  removcfl.  The  ln-ne- 
tieial  effects  of  laminectomy  sometimes  iK-come  evident  within  a  very 
short  time,  even  Avithin  a  few  hours  after  openitiun.  As  a  rule,  how- 
ever, the  desire*!  result  does  not  appear  for  a  ccjnsiderable  time,  and  in 
Trendelenburg's  cases  the  condition  was  worse  immediately  after  oj>em- 
tion.  The  spastic  |iandy?iis  Ixxsime  flaccid,  the  sphincters  pre\H<tnsly 
normal  Ixcame  [umdyzed,  and  inj^tead  of  normal  sensation  then*  waj; 
extensive  hypx^nesthesia.  Wt^ks  after,  the  condition  wjls  that  corre- 
sponding to  the  ixrijxl  imme<Iiatcly  Ix-ffjre  4>|M*nition,  and  >ix  months 
or  a  year  pttssed  bet<>re  cooiplete  rect^very  took  place. 

SYPHILIS  OF  THE  SPINE. 

Syphilis  of  the  spine  is  nin%  Congenital  syphilis  is  nnimjx>T-tant 
from  a  surgicd  stand|Kjint.  The  condition  Ls  the  same  a>  that  found 
in  other  Iwnes  and  presents  the  typind  picture  of  ostet»ch«»ndritis  and 
peri<Kstitisi.  Aeqnire<I  syphilitic  prticesses  in  this  region  belong  almost 
always  to  the  tertiarj'  stage.  Usually  years  elapse  l>efore  spinal  lesions 
become  manifest.  In  rare  cases  a  primary'  sore  of  the  pharvux  may 
involve  one  of  the  veiiel»ral  bodies,  but  genendly  phaningtfd  nht-ra- 
tions  are  of  t<Ttiary  origin,  increase  in  depth,  and  involve  the  up|XT 
vertel.vne,  and  fn-cjisionally  separate  an  entire  vertebral  Inwly.  (Teissier.) 
It  DJay  luippen  that  tii\er  the  arch  of  the  atlas  and  the  txlontoid  process 
of  the  axis  have  been  destroyed  that  the  dura  is  exposed  in  the  mouth. 
(Autenrieth.) 
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Sypliilitie  prm-essps  iu  the  ^pint*  UHUally  orig:innte  in  ibeenwi 
jiMTiusteimi.  (nininiatinis  <•arit•^i  is  liahlo  to  ati'c'ct  the  upfx-r  vfrt^^n 
altliKU^Ii  tlu'  l<Avt'r  nnes  iire  init  iiimuiiie. 

Tilt'  t^liuiciil  pifturr  may  n'semblr  tbat  of  tul>erc*ulnsi-   ,^i.  *\i 
There  are  h>Ciil  pain,  more  or  less  kyphosis,  cord  symptoms,  and  sv 
tiniis  <lue  to  itivolvetiHTit  of  the  spinal  nerves.      There  are  no  at 
eimtjeettHi  with  syphilis  in  tliis  ivj^ion.     Iu  the  cervieal  rt^on  a 
ah)iif;  the  aiitericjr  suriaee  may  l»e  as^iociatetl  with  diflii'ulty  in  evMi 
iiig  and  hreathiiig  and   sometimes   rc^'nibles  a  retropliarvng-eal  ah 
very  chisely.     There  are  pain  on  pres^sure  and  on  motion,  and  sometii 
spontaneous  |Kiin.      The  latter  is  nsually  very  annoying,  hut  varii-s 
intensity  tn>rn  time  to  time.      It  is  fre<:juently  worse  at  tiiglit,  but 
cease  entirely  for  days  and   nni[ipear  with  renewed   intensity  follow 
change  in  the  weather.      AVheii  the  npper  eervieal    region    is   involvi 
there  will  lie  ri*i:idity  of  the  neck  and  a  eondition  resembling  ver>^d(» 
that  of  siihiKrijiital  flisease.      Iu  the  jierimls  during  wliieh    the  pain 
less  a  j^reater  amount  of  motion  is  jwssihie. 

The  bone  destruetion   may  be  so  extensive,  that  ang-iilar  kyph< 
rei*ults.       As   in   tulKTeulosis,   the  kyphosis  will    ho    condjincd    wit 
latend  tlef  ►rmity  if  the  focus  is    not  syrametrieal.      Ooc;ii?ioTiallv    the 
deformity  ap])ears  suddenly,  for  a  verA'  slij>ht  aumuut    of  trauma  may 
lie  sutfieieiit  tti  fraeture  the  spine  at  the  seat  of  tlisease.       In  ^vphili 
ostitis  and  periostitis  the  sequestra  may  be  large.      The  entire  arch 
the  atlas  has  re|ieatedly  been  e^ist  off  into  the  month,  an  event  tJial 
not  evrn  been   produetive  oi"  severe  after-efl'eets,     (I^.  Kischer,  \Vad< 
The  !*eason   why  disastrous  after-effix^ts  df»  not   follow   is   due  to 
fact   tliat   the  h<jne  destruction   in   syphilitic   priK-esses  is  <x5uij)eiisit< 
for   bv  deposit   elsewhere,   eitlier  in    the   interior  of  the    l>i»ne,    whi 
bei'onu's  ivory-like,  or  in  the  region  of  the  periosteum.      The  exostn 
that  develop   may  frequently    be    palpiitetl.     They    not     nncomniot 
enemaeh  u|H>n  the  intervertebrtil  fonmdna  nr  upon   the  eentnd   cai 
AVhen  this  takes  phice,  they  may  press   uptn  the   nerves    or    np«in 
eorti,  and  trravc  tlistui'bana's    result.     In   ti^e   regions    supplii^l   hv  t] 
nerves  tliere  will    l>e   panestlM'sia,  neundirla,  etc.,  the    latter   svmptn 
Ix^ing  prmlueiMl   in   the  siime   manuer  as  deseribed  in  conneetion  wtt 
intra vertebml  extraduml  tumors. 

The  cord  may  suffer^  due  to  tlisphioi'ment  of  the  inv(>lviK]  vertehr 
or  it  may   lie  involvt^l  by   pericjstfid   intnivertelind   giuninata.      Ii 
notable  tliat  tlie  comparatively  few  easi^**   of  syphilis   of  the   tspine  tli 
have  been  reported  were  usually  associated  with  severt?  e<»rd  syniptoii 

It  will  l>e  seen  therefore  that  the  diagnosis  of  syphilids  of  tin*  5pii 
is  not  easy.      It  is  es|M^eialIy  diffieulf   tr»  exclude  tuljcivulosis,      Th 
may  be  no  elinieal  evidence  of  either  disease  elsewhere,  au^l    the  pi 
ence  of  syphilitic  lesi<ins  in  f>ther  organs  or  the  negative  historv  is 
positive  prmif  in  the  etiology  t*f  the  spine  lesion.     NevertheU^g,  wbi 
one  is  sure  of  specific  infection,  and  when  there  is  disease  of  the  spil 
priHlucing  the  above  mentioned  symptoms,  he  is  justified  in  eonsid^ 
ing  syphilis. 
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The  iotemiittent  eluinn'trr  of  the  pain  is  suj^piciou;*.  The  age  of 
the  piUieiit  (iju.st  l>e  taken  iotu  consuk-ratioD,  for  tiiU'rciiluus  di»«i^  U 
most  prevalent  iti  j^rt>wing  iiiilivkluals,  \vhei*ea.-i  syphilitie  di^ea^e  is 
generally  found  in  adults,  even  in  thosf  well  iwlvanced  in  year:*.  The 
pri*s*iice  of  extensive  abf^cesses  i>,  of  fumrse,  in  faxor  ai"^  tuberculosis. 

In  a  i^rtain  number  of  ease*.-*  it  will  Ije  abs4>luiely  iinjx»s>ibk'  to 
make  a  differential  diagnosis,  and  in  this  event  one  .^hi^uld  endeavor 
to  arrive  at  a  ci>rreet  eonclu.*ion  by  instituting  autisypbilitie  treatment. 
Great  care  ^honhl  l>e  tiiken  beciiu-se  it  is  well  known  that  jMitassiuDi 
iodide  may  have  a  disastrous  eti(.rt  in  tulxTcuhisis.  Tlvis  n)eth4Ml  of 
making  a  iliagnosis  is  fre*|Ufntly  unsueee?»sful,  Ijet^use  antisyphilitie 
measures  oftentimes  exert  no  inflneuee  whatever  ujxm  Ine*  of  the  spine. 
The  paralysis  is  especially  obstiuate,  whieh  is  more  likely  to  be  the 
case  when  it  is  j>ro<luce<l  by  displa<vinent  of  the  vertebne  or  by 
destructive  pnxx'>ses  in  the  conL  It  is  manifest  that  the  kyphosis  cannot 
l>e  removes  I  with  jmtassium  iinliile  or  with  iiicreury.  ( General  ly  sjjeak- 
ing,  antisyphiiitie  trt^atmenr  is,  however,  etfeetive  in  lues  of  the  spine. 
Guraniata  and  exostoses  disapjM^r,  the  [win  ceases,  ideers  lieal,  and  the 
deformity  oeast-s  to  incretise. 

Treatment. — The  treatment  consists  in  the  administration  of  potas- 
sium itxlide  (75  grains  diiily),  increasing  the  dose  day  by  day.  When 
the  result  of  treatment  coutirms  the  preliminary  diagnosis,  mercury' 
may  Vh?  employed  in  some  form  or  other. 

The  necessar}^  orthojKcilic  niea.su  ri^  sliouhl  not  be  neglecteib 
iSixjuestni  should  be  remove*!  if  jtossible,  and  timely  u.se  of  extension 
with  rest  in  bed  may  limit  the  jx'rmanent  deformity.  Not  infrotpicntly 
rot  in  l>ed  is  positively  indieateil  liecsiuse  it  guards  against  the  possi- 
bility of  disastr«>us  tract ure  of  tbe  vertebn^.  The  orthojwetiic  treat- 
ment dilft^rs  in  no  way  from  that  of  tuberculosis  of  the  spine. 


ACTINOMYGOSIS  OF  THE  SPINE. 

This  affection  is  of  little  surgical  interest,  although  under  certain 
conditions  the  ray  fungi  have  produced  extensive  destructi*»n  of  tlie 
bodies  of  the  vertebne.  The  disease  is  always  secondan-  and  occurs 
in  connection  with  disease  elsewhere,  conipiiretl  with  which  the  lesi*>n 
in  the  spine  is  apt  to  \^  insignificant. 

As  a  nde  infection  takes  place  thrtmgh  the  npsophagus,  the  mouth, 
the  lungs,  or  the  intestines.  All  of  the  tissues  surrounding  the 
<psophagus,  such  as  the  pleura,  the  lungs,  the  ribs,  etc.,  become  infil- 
trated by  the  pnx^ess.  It  extends  rapitUy  in  the  jMKsterior  medi- 
a^inum,  either  upward  or  downwartl,  and  ex|M)ses  a  considerable 
portion  of  the  spine. 

Quite  a  number  of  the  vcrtebraB  are  apt  to  be  involveil,  especially 
in  the  lower  cervical  region.  Tbe  Ixxliesi  of  the  vertebne  are  usually 
affected  first.  Thet^e  Ixx'ome  infected  from  the  surface  and  present 
cavities  of  varj'ing  size.  The  spine  apix-ars  enxiel  and  worm-eaten, 
and  the  destruction  mav  l>e  ^o  oxten-^ive  that  tbe  individual  vertebml 
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hinVu:^  oollapse,  frivin^  ''i*'^  t<i  anj^ular  ckforiiiity.  This  is  quite  apt 
to  u<'oiir  hi'faiiM'  tlu'  ili-stnictioii  ni'  in  mo  is  nut  as«<jciated  >vilii  auv 
great  aoicHiiit  ot'  ivprodiK'tiotj,  ur  the  tk\strui!tJon  is  so  rapid  tJjat  the 
newly  fitrined  nu(>ses  »if  hmie  bocc>rne  tle>tr(5yeil  inimcHUati^ly.  Phd- 
fick,  however',  rejMirLs  extensive  osteophytes  and  active*  (>?t€H»plai-Tic 
reaction. 

After  a  ei.Ttaiii  timo  the  proavss  reaches  the  vertehral   eauuh     In 
Ronio  eases  the  dlset»8<^  ri^itchc!^  thi*  region  through    the  intervertchml 
fJu'ainina    and    then    exten<ls    as    jxTipui'liynieiiinp-itis    a<jtiu(»i> 
The  dura  itself  is  sehlinn   involved,  and   nmrketi   di.stiirbaniH*    i 
to  diswisc  of  the  eunl  is  iinconiniou. 

Tlie  transverse  pnicesso^  the  arches,  ami  tlie  spinous  j)riK*c?>sc*s  luav 
lKH>onie  invftlvcd,  an<l  the  clisca^o  tluni  n.nclios  the  jiiirihoi*  in  the  Iwirk. 
Xi-ry  extensive  intiUi-itttnl  areas  will  h<'  ftunid  in  this  rvgion,  and  an 
ahsohitc  itiagiiosis  may  ln'  njade  troni  the  sollemd  contents,  providid 
an  exannntition  of  pus  from  iitliiT  regit ms  has  not  alreiidy  decided  tLi* 
questifm, 

Sjrmptoma.— 'As  far  as  the  .symptoms  are  eoncerne«l,  the  author  will 
consifltT  only  tliosc  releral>le  to  involverni-nt  of  the  spine  it*«"lf.  In 
the  eases  reported  up  to  (he  present  tinic  they  have  heen  of  tveconilan 
importance  becaust*  at  the  time  the  iliscasc  involves  the  !$|une  i»xten- 
sivf'ly  the  general  conditi(»n  of  the  indivithial  is  as  a  nile  .«o  ixior  that 
syinjvtoms  due  to  involvement  of  other  organs  attniet  nn»re  attention. 

Aetinomyeotie  kyphosis  has  never  Wvn  report«'<l,  although  tW 
region  involvetl  may  be  very  sensitive  when  t!ie  weig^ht-ljearittg  fuiK^ 
tiou  was  taxed  or  when  pressure  was  br<)Ught  to  be:ir  u|x»n  the  t-pinoite 
p^oecss^^s.  In  the  cases  rcp<a*tfxl  there  were  n<»  j^overe  sviuptom? 
referalih'  tu  tJie  eonl  itsi'lf,  »! though  nenndgia  of  the  spinal  nerves*  wsb 
rf'[K'ate«lly  ol)>erv<^M I,  especially  intercostal  nenralgia.  A  patient  in  the 
clinic  at  Breslau  with  aUlominal  actinomycositj  >uflered  fixjni  s<'verv 
bilateral  sciatica. 

The  infiltmtioii  appearing  at  the  sidi^  4>f  the  spiu^uis  prt»ccsses 
usnally  presents  all  the  characteristics  of  acliuoniyeosis,  and  is  fimi, 
d<jughyj  and  not  sliarply  sepamteil  from  the  surrounding  ti.s8ues.  Tbf 
doughy  consistence  is  due  to  secondary  OHlema. 

Ailvr  a.  while  the  regions  involve*!  undergo  eoag:iilation-ueei^>$i» 
and  fluftiiate.  Softening  appears  in  several  regionf;  of  the  infiltnitrtl 
area  at  the  same  time.  On  incisi<vn  then-  will  lje  found  luil  a  slish^ 
anionnt  of  pus,  and  at  times  this  will  Im?  foul  becaus^e  of  sec<nidurs' 
infwtioH.  In  these  oases  other  orgiuiistns  besides  the  eharacterirtic 
fungi  of  actimjmycosis  will  be  found. 

DiagnosiB. — An  absolute  diagnosis  is  only  i»ossible  after  finding  the 
typical  my  fnngi,  and  is  usually  made  long  before  the  spine  has  l^eeome 
involved. 

Prognosis. — The  prngnosts  of  intrathnra<'ie  and  Intni-alxlonihial 
aetinomyco^is  bus  been  somewhat  improved  by  the  intrixhietion  u{  tl>t» 
potiissinni  iiHltde  treatment,  (inite  a  number  of  abdouiinal  case^  an<I 
cases    involving   the    mediastinum    have    recovered.       (Netter.)     Stt?- 
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oiii!ar\'  infection  1ms  an  iiufavural>le  iiiHiK'ntv  on  iho  priijrno^L'!.  It  is 
not  [M>?;jiible  to  detcroiine  in  the  cast\s  that  reeover  how  many  of  these 
had  legions  in  the  spine,  bnt  it  is  not  pmlKiVile  that  involvement  of  this 
struetnre  alters  the  prognosis  very  greatly  provided  that  the  damage  is 
not  very  extensive. 

Treatment.— The  ti\5itnveut  consist.*  br^ly  in  internal  medieiition 
— L  r.,  administration  of  pita^sium  io<Jiile  (4o  to  75  grains  daily). 
This  drug,  as  point<-<I  ont  by  I*rtitz»  i>  not  to  lie  ei>nsidere<l  a  speeific 
remedy,  atid  is  a  prt^lindnarv  measure  to  op*»nitive  intvrfrrenoe.  The 
intiltrated  area  breaks  d«)wn  more  rapidly  after  ils  use  and  the  fluc- 
tuating ]K»rtions  [.jeeome  more  aeeessible.  The  o|>eiTitiou  it^lf  is  much 
simpliHtHl  in  this  way,  and  tionsists  eliieliy  tif  ojM*ninir  and  tlniining  the 
pockets.  When  it  is  |Kissihle  to  curette  a  cavit^^  tfiis  should  l»e  ilone 
and  the  wound  jMiek^nl  with  iixloform  gauze,  but  with  abscesses  in  the 
lupine  ttiis  is  seldom  possible. 

SPONDTUnS  DEFORMAKS. 

Under  this  term  an^  inehidinl,  as  rtvonnnende<l  by  Anschutz,  a 
number  of  conditions  that  produrc  more  or  less  extensive  ankyh>sis  of 
the  spine  by  affecting  t!ie  imlividual  intervertebral  di.-ks  and  johits. 
The  author  has  already  mentioned  in  ectnnt^'tirm  with  tul>iTculous  dis- 
ease of  the  ^pine  that  a»itte  proce^sses  S4»nietinies  aji|H'ar  in  the  latend 
j(>ints  after  acute  infwtions  iliseiise.  These  usually  disapjiear  rnpidlv, 
and  have  in  all  jirolability  the  sjinie  etiology  as  the  acute  infectious 
pnxvs*  itj^elf.  It  was  alx>  oK'ntioui-d  that  the  latter  ec»nditiou.^  were 
not  infrc^jucntly  frdh^ve*!  by  tul^enMditsis. 

Besitles  tiiese  acute  pnxresses  there  are  chronic  inllanimations  of  the 
joints  of  the  spine.  The  oouditinn  is  not  always  ohnrnic  at  lirst,  bnt 
may  api>ear  a«  an  acute  or  suVmcute  nmdition  that  gradually  l)econies 
chronif,  just  as  acute  rheuimitism  of  other  joints  may  finally  become 
chronic. 

TliiL'  clinitral  picture  describe*!  by  Stnlmpell  and  P.  Marie  lx*longs 
in  this  gr<»up.  (Figs.  293  and  294.)  The  number  of  cases  reported 
has  itjcreastnl  of  late,  and  it  is  evident  that  the  condition  is  not  esjio- 
cially  pare.  Only  4  autopsies  liave  l>een  npttrted,  so  that  little  is 
known  regartling  iIk'  patliological  anatomy. 

A  large  nunil»t»r  of  the  cjises  <lrscrilM'«l  !Ls  arthritis  deformiins  belong 
in  all  pritbability  to  the  group  4:>f  chronic  spondvlitis  deformans.  Thcv 
art*  fretpH-ntly  ass4X'iate<i  with  similar  processes  in  other  joints.  Cer- 
tain other  conditions  are,  however,  in  all  prolmbility  secondarv  to 
habitual  deformity  of  the  sjune,  and  will  l>e  c<^>nsidered  later. 

There  must  l>c  also  coosidered  in  this  connection  a  s^•mptom-com- 
plex  to  which  licchterew  lias  appliixl  the  name  **  chronic  stiffness  of 
the  spine."  The  |«tients  are  as  a  rule  males  in  the  third  or  tnurth 
de<rade,  or  well  advanced  in  years.  Women  and  younger  individuals, 
however,  are  also  affected  at  times. 

Etiology. — The  etiology  b  clearly  not  one  and  the  same  in  all  cases. 


ThcR-  arc  usually  pain,  swelling^,  jircJ  effiisimi  iiiti*  tlio  joint  tbat 
may  disap{>ear  witliout  iift^^r-eflwts.  On  the  other  hand,  tht  pnx^ea 
may  pnMltiw*  ankylosis  and  in  rare  ca^»s  deformity.  In  the  latu-r  ciii^ 
ihe  }viiin,  which  was  vinl(Mit  at  first,  is  apt  tu  disappear  with  iiicrcosin*' 
rigidity.  During  the  murse  of  tlie  diseast*  imi*  joint  may  rei.Miver  while 
aiHither  liwonus  invctlved.  The  whitle  condititm  is  pntlwihlv  an  iufw^l 
tion,  althonj^h  there  aro  no  acennite  data  on  this  snhjoet.  Among  the 
oases  re[iorte<l  are  several  in  wliieli  tlie  condition  in  the  !^i>inc>  devel- 
o|khI  after  an  sittoek  iif  aeiite  articular  rhennvatisni.  In  other  ca^^es  it 
developed  after  gonorrluea.  Not  infrtfuiently  **ejitcbing^  cold**  is 
given  as   the  cause,  and  some  slight  traiitua  raay  be  of  importnoce. 
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Hmdt^  Meim  to  have  some  influence.  In  HoflTmaiin's  wise  the  .symp- 
toms appeared  following  a  severe  acue^  and  di.sjipjjeare*!  with  imprnvo- 
ment  of  the  skio  h-^sion.  A  rise  in  lemixratiire  is  nncinnuum  in  the 
esirly  sUii^.vi. 

Symptoms. — The  condition  is  apt  to  manifest  itself  first  as  a  local- 
izetil  pain  io  the  small  of  the  hack.  The  i^piue  gradually  heeonies 
rigid.  At  first  there  are  limitation  of  motion,  and  later  complete 
ankylosis  of  the  region  involve*!.  The  !nml>ur,  htwer  and  middle 
dorsiil  vertehne  are  more  apt  to  l>e  tlie  sesU  of  disease,  and  the  lesion 
is  mcjre  liahle  to  extend  upward  than  dinviiward.  In  some  cases  the 
entire  column,  including  the  head,  may  fiirm  a  stiff,  immovahle  mass^ 
an<l  the  costal  joints  are  affected  and  tixetl,  so  tliat  costal  hreathing  is 
im|Xissihle.  Only  in  rare  cases  docs  the  spine  become  fixed  in  an 
extended  |>osition.  As  a  rule  there  is  kyphosis,  especially  in  the 
nplKT  r^iou,  and  in  some  cases  there  may  Ijc  kypliosis  in  the  lumbar 
region.  Oeciisionally  there  Is  a  certain  amount  of  scoliosis.  The  jxiin 
in  the  l*ack  that  is  present  at  first  usually  disap|jears  as  the  dis- 
ease progresses.  This  piun,  however,  may  L>e  ahsent,  while  «»ther  cases 
are  associatetl  with  constiiiit  violent  pain,  esftecially  tiiose  developing 
after  an  attack  of  gonorrhcTea,  Sometimes  it  is  jxvssihle  to  pal)>ate 
exostoses  in  the  accessible  regions  of  the  spine.  These  may  |M>ssibly 
ex|>lain  the  difficulty  in  swallowing  pn^sent  in  certain  eases. 

Xerve  symptoms  are  usually  absent,  es|>eciidiy  in  the  se%-ere  type ; 
whereas  symptoms  varying  in  intensity  and  importance,  such  as 
raniscnlar  atn>phy,  <listurb:inces  of  sensjition,  and  abnormid  secretion 
of  perspiration,  raj\y  all  he  present  at  the  sjime  time.  The  long  mus- 
cles of  the  back  hec<tme  atrtiphic  and  rigid.  Hoffa  reports  that  in  his 
case  the  muscles  were  under  considerable  tension  which  relaxtMl  under 
anaesthesia. 

The  gait  and  bearing  of  the  patient  are  influences]  ci>rre*j>onding  to 
the  extent  of  the  spine  iuvolvwL  When  ttie  up|X'r  siHjment  remains 
free,  the  jjatient^  are  frei[iiently  not  aware  of  theankyh>sis  lower  do\%ii. 
The  condition  beo>raes  pitiable  when  other  importiuit  J4 hints  are  anky- 
losed  at  the  same  time.  Stiff  hips  wnth  movable  knees  still  allow  of 
more  or  less  awkward  walking,  AVhen  the  kni«es  or  the  ankle-joints 
arc  invoK'ed  at  the  same  time,  the  IxkIv  is  stiff  and  rod-like,  and  even 
sitting  is  imj>osstble  without  especial  ap|iaratns. 

The  diseiise  nms  an  extremely  chronic  course,  a.s  alrejidv  men- 
tioned, and  the  symptoms  progress  steadily.  Only  one  case  of  acute 
fixation  of  the  cerviad  spine  has  been  rcporte<l.  (Heiligfnthnl.)  On 
the  other  lumd,  improvement  and  complete  disappearance  of  all  symp- 
toms have  bet^n  re|ieatcdly  observt»d  (Hoffmann),  and  in  one  case 
reco%'ery  was  followed  by  recurren*^  after  three  years  (ftasne). 

The  autopsies  explain  the  al>ove  c<niditions.  In  P.  Marie's  case 
there  were  ossification  of  the  ligamenta  flava,  bony  ankylosis  of  the 
lateral  joints,  and  bony  union  of  the  b*xiies  of  the  vertebne.  The 
latter  had  developed  without  involvement  of  the  intervertebral  disks 
by  the  ossifying  process  extending  fn^m  one  body  to  the  other.     The 
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sjiiiHuis  processes  wore  thk'kemil  ami  shiAVinl  a  tenilency  to  bcoame 
uiiitetl.  (ihiMT  foiintl  a  .siniilar  roiitiituin.  In  cnic  of  Arinan\s  t^ai** 
there  was  Ofisilicatioii  of  all  tlie  .^niall  j*iints.  The  fact  that  the  iiit*.T- 
vertehral  <li,sks  art'  iint  invulveil  may  sometimes  be  fletcrmined  dufing 
lite  by  iin^iius  ot'  tin*  .r-niyn.      (H(»H;u) 

SurfftNiiis  will  be  (►Wijxed  to  r^-ly  ii|M>n  further  invea^ti^tion  to  dntT- 
miiie  wlu'tlKT  or  not  the  iiJtervertel»nil  clicks  are  not  iovolve*]  in  all 
ca,^'S  ill  which  the  lateral  juiiils  uiv  aiikylnsi'd,  anil  whether  thii^  \^  the 
eliief  eharaeteristic  r»f  the  disi'ase,  and  whether  the  other  eonditi<»ns  are 
seeoudary.  The  nerve  .^yiiqitoiiis  present  in  rare  ease;^  are  prolahly 
always  due  to  the  overgmwth  oi'  lM)ne  and  pressure  upon  the  tniiik*. 

The  <*!innru:  rigidity  of  the  vcftehral  eohinin  nieiitione<l  hv  Beehtt- 
rew  raiitiot  1h"  separatt'd  frmii  this  fliiiiLally.  This  autht»r  i-lainii*  lliat 
heretlity  and  trdinna  are  irn|Kr»iiaiit  facton^  in  the  ethilojify  of  the  Ktm- 
dition.s  dLsiTiht'd  liy  him,  and  that  the  diseaise  eJttenil.^  from  alxn'e 
downwaid  and  is  limited  to  the  vertehnil  eolurnn.  There*  are  hxaJ- 
izetl  tenderness  and  involvi-nujit  of  the  iierv  ou^^  system,  whieh,  aeeonl- 
ing  to  Beehterew,  is  a  primary  ast-emlin^  degen«'ration  with  destnietion 
of  the  rotjts  and  pandysis  of  \hv  lon<r  nniseles  of  the  back.  The  diif-kfi 
art*  siiid  to  hwHJiiie  atropliiid  on  aeeonnt  of  the  sinking-  d<i\ni  of  the 
b<K]ies  of  the  vertehrje.  The  latter  filially  touch  and  hec'onie  united 
hy  hone.  The  author  doi's  not  intend  Ity  inelndinsr  nil  f»f  the  I'ondi- 
tious  deserih*'d  iiiidiT  the  n;iuie>  ehroiiie  rlienniatism,  arthritis  deformans, 
ete..,  in  the  term  s]>ondylitis  deformans  to  exprt\s8  the  oj»inion  that  tbi^ 
clinienl  [lieture  is  iinili«rm.  It  would  he  jMissihle  to  subdivide  the 
eondition  if  the  etiology  were  taken  into  ennsideration,  and  then 
deserihe  rhenmatie  and  ^onorrhceal  types,  ete.,  lau  np  to  the  prey^nit 
it  has  hi'en  inijjossible  to  make  any  diiferential  diagnosis  frcmi  the 
symptoms. 

Diagnosis.— The  diagnosis  of  spindylitis  deformans  is  not  difficult 
wlien  tliere  is  extensive  involvi'iiR'nt  of  a  eonsiderahle  portion  of  the 
spine,  as  well  as  ehanjijes  in  other  joints.  In  rases  in  whieh  the  spine 
alone  is  involvinl,  and  iH?rlia|»s  only  a  eeitain  amonut  of  ri^idit\'  "with- 
out fixation,  it  will  he  ^lr^re  dilhenlt  to  arrive  at  coiTect  conclusions. 
In  ttihen^nlous  disease  without  deformity^  ahseesses,  and  cord  svoip- 
tonis,  t]iesj»iiie  may  he  riirid,  due  to  ninsenlar  etintraction.  Irritation 
of  tlie  psoas  iniiseles  may  he  follnwecl  liy  Hex  if  m  on  one  or  lx»th  sidf^ 
In  these  nises,  htjwever,  there  arc;  usnally  eonsidenihle  pain  and  local 
sensitiveness  to  jiressnre*  Rest  in  bed  is  so<in  ffillowetl  by  relaxation 
of  the  museles.  Under  certain  e4in4lrtinns  it  may  be  necessary  to  nmke 
use  of  a  ^-nei-al  anjesthetie  for  the  pnrp<jse  of  tieeiding  whether  the 
rigidity  is  dne  to  mnsenlar  spasm  or  to  hony  ankylosis.  It  may  be 
far  more  diffietilt  to  distinjjnish  tninmutie  spondyhtis,  for  in  these  caB€» 
the  symptoms  ai-e  eomplieated  by  exagpTation  and  simulation.  In 
these  crises  tf)o  it  is  necessary  at  times  to  exrinde  reflex  or  vidiintarr 
muscular  e<»ntraetion  by  nunina  of  a  p'uend  anaesthetic. 

Once  in  a  while  a  history  of  previous  joint-rheumatism  or  gonor- 
rhrea  will   thnnv  light   in   an   individual   case  ujk>u  the   nature  of  the 


i 


TCMORS  AND  ECHIXOCOCt'rs  CYSTS  OF  THE  SPISE.       701 

infection.  \Mien  the  c<»u<iitinii  in  the  spine  is  a?-i*iK'iatet1  with  vinlent 
I»iiin,  rme  will  be  iimre  apt  to  nmsiiler  j:oni>rrlnea,  espeeiiiUy  if  the 
.synnjtom.-^  iip|>«ir  Hi^t  aUnve  and  extend  tlo\^iiwarfl  in^^tead  (if  the 
usual  a.^.'emlinjr  fmitr^-s^ion.      (P,  Marie,) 

Prognoflis.— The  |)roL^nt)i>;i>  i>  fiivt»ral)le  as  far  lu^  life  is  er>n«*riie(L 
It  should  be  renieniberiHl,  however,  that  the  innuohihty  k>\'  the  ribs, 
due  to  ankylnsi?^  at  the  joints,  has  an  unfavurable  etlwt  n|MHi  the  ]uu|r^ 
on  aei'Hunt  i>f  the  limitation  of  thomeie  respiration.  Any  pathoh>giral 
change  in  the  pulmonaiy  a|>t»iiratus  is,  »»f  Ciiiii-se,  corres|H»mlint*:ly  more 
severe.  The  author  hiLs  alrwidy  nieutioiuHl  that  tlie  disease  may  dis- 
apj>ear,  that  recurreuct^  do  <x?cur,  and  that  the  condition  usually  pro- 
grcSLses  stcadilv  without  showin^r  tendency  to  improve.  The  ilitference 
iti  the  etuirse  de(»«.nids  in  all  probability  ujxtn  the  kind  of  infection. 
When  Umy  ankylosis  has  liecume  cstablishinl,  it  ljet.u»|]R's  juTnianent, 

Treatment. — Tresitment  is  u.'.ually  uusueeessfu!.  Internal  niedica- 
tioti,  such  as  salieyHc  acid,  sodium  salicylate,  antipyrin,  etc,  is  of  little 
value.  Salol  and  pitassium  iiMlide  are  said  to  luivc  W^'ix  licueticial  in 
certain  rases.  Hotla  niNnnmeinb  nmssa«:e  and  exen-ises.  Strum|)C'0 
advisL^  passive  motion  uuiler  aiiiesthesia,  whert^is  Tiaoniler  reconimeuds 
imniol>ilization.  Tinctui*e  of  icnline,  baths  of  various  sorts  and  tem- 
peramres  of  varvinjr  dejfrees  Imve  also  lieen  tried.  Occiisioually  these 
niwisiires  are  followed  liy  more  nr  Ies«  irapn>veraent,  and  rarely 
retx>very  diH^  take  place. 

TTJMORS  AJTO  ECHINOCOCCUS  CYSTS  OF  THE  SPINE. 

Most  all  the  tumor-;  develupiui^  in  the  spine  are  mutignant,  atid  ai^e 
ho{>eless  as  far  as  nidiciil  cure  is  *H»nc<»rncd. 

According  to  Schlesinger's  tiguivs,  tumors  i>f  some  sort  were  found 
in  about  one- fifth  i>f  :^*>/HXl  autopsies  in  the  Patholoirical  Institute  in 
Vienna,  and  1**7  of  these  tunittrs — i,  c,  1.5  |R'r  cent. — were  of  the 
spine,  the  malignant  variety  being  ten  times  u*  common  as  benign 
growths. 

The  vast  m:ijority  of  the  tumors  of  the  $pine  are  carciufinnata  that 
have  either  cxtendefl  fn>m  neighboring  organs  or  develo|x^l  there  as 
metastatic  growths,  and  are  there lV»re  always  si*condar\'.  Occasionally 
a  primary  cjircinoma  of  the  spine  is  de--^Tibe«l.  This  is  proliably  due 
to  the  fact  that  in  certain  i-ases  it  is  extremely  <lit!icult  to  find  the 
primary-  focus,  which  may  be  in  the  mammary*  glanrl,  the  tliyntid  gland, 
the  I  esophagus,  the  uterus,  or  in  the  stomach.  Itmnehial  t^ircinomata 
that  anj"  cxtR'mely  uncommon  are  ver\*  apt  to  have  meta^tasfs  in  the 
vertcbml  column,  although  any  cancer,  whatever  it*j  position,  tnay  pro- 
duce metastases  in  the  spiue,  Dirwt  extcnsii>n  is  observed  es]>ecially 
in  connection  with  cjmcer  of  the  stomach  and  «»f  the  n^sitplmgus.  The 
prevertel>ml  lymph-glands  may  act  as  conductors.  The  fact  tliat  the 
breast  and  the  utenLs  are  frequently  the  primary  seat  of  disease  explains 
why  cancer  of  the  spine  is  especially  common  iu  wr»men.  On  the  other 
liand,  men  may  Iiave  cancer  of  the  breast  with  metastases  in  the  spine. 
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The  wint'cr  i^  fiuincl  most  often  in  tlio  dorsal  or  liinihar  re^on,  an3  the 
focus  i!^  usually  in  the  ImmIv  of  tin*  vertebne.  The  priK^cs*  extends 
trf>wanl  ttie  periphery,  w>  that  tiually  nothing  is  left  but  the  cortex,  the 
arches  and  the  spinous  priKt-sse^s  becnniing  invnlved  secondarily. 

Sevoritl  vert<4>ne  may  Im*  invf>lvnl  at  thi*  same  time,  even  all  iht- 
iMMJIes  from  the  neck  to  the  saeruiu.  Only  in  excupti<»iuil  cases  is  this 
nHihiplicity  due  to  iliivct  tmnsinlsi^iuii  ihm\  one  vertcbi'a  to  another, 
and  it  is  us^ually  the  result  of  niultiple  metastajiic^.  The  fact  that  the 
eort4'x  renjains  iutaet  for  a  pnitra^-tt^l  |>enod  explains  Avhv  th<*  vertebne 
do  nut  eollajjse  nutil  late.  This  event  may  Ik*  delayecl  until  then*  U 
eonsiilerable  new  formation  uf  lj«)ne  ((osteoplastic  carcinoma,  v.  Reck- 
lin^liauseu  I,  although  hi  the  majority  of  eases  the  amount  of  new  bouc 
fornit^l  Is  sli^rlit. 

When  there  is  di-foniuty,  tite  kyphosis  is  not  apt  to  Ix*  sharp,  hut 
forms  an  ohtuse  angle  or  anii  with  a  large  nnHus  eorre!^]ioncUiig  to  the 
number  of  vertel>ne  involved.  It  s<imetin»e^  happens  that  the  entire 
vertebntl  eolunin  eollapses  and  is  shortened.  This  detbrniitv  appefir* 
gnidually,  anil  (tiiinon  repirts  a  case  in  whieh  the  j>atient  M'ithin  ei^bt 
months  beeame  altutit  {>  em.  shorter.  On  the  other  hand,  the  ^pifif 
may  iKH-fmie  sud<leidy  kinkcHl  (»r  e*>llai»si*il  after  sliglit  trauma. 

It  is  c<imparati\'e]y  uiie<immon  for  a  eaneer  to  extend  hevond  the 
limits  of  tlie  individual  vertel>ne,  and  it  is  extremely  rure  to  liave  the 
tumor  masses  develoi>  to  such  an  extent  that  they  can  Ix'  {udpttnl. 
More  f^e^pIelltly  the  extradural  iiit  is  involved,  hut  it  is  rare  to  find 
any  <lis(:*ase  ot*  tlie  dura  itself.  Tiie  cord  may  be  eomjiresisetl  by  extra- 
duml  masses  of  caueer,  althongh  it  is  more  ex»mmnn,  as  in  caries,  to 
have  the  symptoms  dne  to  cnmgestion  oHJema  of  the  cord.  Sometimes 
the  f!ord  suftei's  nn  aecoiiiit  of  bony  ilisplaeement. 

The  sfHual  nerves  are  in  gix'ater  danger  than  the  eord  itself,  bec:iii.'« 
the  intervertehnd  foramina  are  eneroaehed  i]|>fin  and  they  arc^  liable  to 
be  eompresse<i.  When  the  tumors  masses  are  preverteljral,  then  ibe 
nerves  may  be  invoh'itl  after  leaving  th<'  spiiic». 

Sareonnita  are  fomid  si-eondarily  in  the  spine  just  a^  carcinomata, 
either  as  metastases  tvr  on  account  of  extension  iron*  the  uet^hl»orh<.njil. 
Primary  sjireoma  of  the  si)ine,  Iiowever,  is  more  c(»mruon  than  prinuiri* 
cancer.  Any  kind  of  sarenma,  or  mixetl  sarcoma,  may  bo  lound  i*a 
this  region.  The  primary  growth  develops  in  the  bones  or  in  the  wri- 
osteum,  aiKl  more  freipiently  in  the  ^kIv  of  liones  than  in  the  arches 
or  tlieir  processes,  although  sarcoma  of  the  bodies  may  in  advanced 
cases  involve  the  arches  or  even  the  spinous  prf>eesses.  Several  ver- 
tebne  or  even  extensive  sections  of  the  spine  may  be  siniultaneoujiW 
involved.  Sarcoma  is  in  a  way  more  malignant  ilmn  Ciircinoma,  hecau^^ 
it  is  more  apt  to  encroach  ujion  the  vertebral  eimal,  and  in  rare  cusc? 
jienetrates  the  dura  and  attacks  the  eonl  itself.  In  the  viciniiv  of  the 
spine  tumor  masses  are  found  which  may  extend  as  far  as  the  super- 
ficial skin  and  undergo  degeneration,  ]jroducing  extensive,  foul,  jsuiv 
purnting  uleei-s. 

Finally  there  remains  to  be  mentioned  the  myeloma,  whieli  is  alwavs 
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multiple  and  involves  several  lioiies  of  the  trtink.  This  growth  is  apt 
to  produce  soften iiicr,  and  occsisionally  sclerosis.  Tlierc  is  apt  lo  be 
kyphosis  with  Literal  deformity.  The  cord  is  almost  alwayj*  |)resseil 
ujMHi  either  by  di.>^phicLHl  bony  tissue  or  by  masses  of  tumor  encroach- 
iiig  U[)ou  the  lumen  of  the  cuduL 

The  iKHiy  and  cartiltiginoiiH  tumom  are  ^rou|:)ed  together,  because 
they  are  almost  always  OHgifying  enehondromu,  e8[ieeiiilly  the  eartila^i- 
noi]8  exostosis^.  >wlilet^inger  has  re|>orted  2  e^isci?  ol'  the  former  that 
produeeit  marke<l  stenosis  of  the  vertebral  cauiU.  Virchow  reports  a 
case  of  enchtmdn>ma  which  develo|>ed  to  the  size  of  a  hazelnut  be- 
tween the  s|)inous  processes  and  the  dnm  mater,  and  which  prtxlueed 
paraplegia  becaase  of  compression.  A  similar  case,  with  extensive  new 
growth,  was  operated  unsucca^sfully  by  Bar<lelebeu.  The  enehon- 
dromata  of  the  two  latter  cases  were  not  ossitied. 

Cartilaginous  exostoses  are  relatively  common  in  tlie  spine.  They  are 
usually  multiple,  and  similar  tumors  are  apt  to  be  fotunl  in  other  ijones. 
Tliose  in  the  n-gion  of  the  spitie  Ijef/onie  <»f  elinieal  interest  tnily  when 
they  develop  towaiil  the  vertel>ral  eanal  and  pro<hu-e  nervmis  Kymptoms. 
In  a  ease  refMtrttHl  by  L.  Brtuis»  and  in  3  eases  mentionetl  by  AV'eber, 
the  Cauda  equina  and  the  cord  were  pressed  upon. 

The  masses  of  villus  forming  after  fractures,  which  produce  press- 
ure-symptoms referable  to  the  eord,  belong  to  bony  tumoi-s,  Lloyd, 
Brand,  and  Du plant  have  reported  cases, 

A  case  of  benign  new  growth  rejwrtetl  by  D.  Gerhardt  remains  to 
be  mentioueiL  Tliis  was  sin  angioma  of  the  spine  that  had  caused 
complete  tninsverse  separation  of  the  cord. 

Two  pn:)eesses  that  during  their  growth  pnrtluee  symptoms  resem- 
bling thftse  of  tumors  should  also  be  mentioned  in  this  connection, 
aneurism  of  the  aorta  and  eehinocwcus  ^ysts.  Aneurisms  of  the  aortiv 
may  enxle  the  spine  to  sucli  an  extent  that  the  nerve-plexuses  and 
ner\"e-r(3r»ts,  an<l  even  the  cord  itself,  are  seritnisly  damagtMl.  They  act 
therefore  exactly  as  do  the  prevertebral  malignant  growths.  Echino- 
coccus  cysts  develop  rarely  in  the  vertebril  column,  but  when  this  does 
take  place  they  are  apt  t4>  produce  sj>ontarieous  fnictures.  In  the  later 
stages  they  may  burrow  around  to  the  back  and  rupture  in  this  region. 

Symptoms. — Tlie  symptoms  of  malignant  disease  of  the  spine  may 
be  subdivided  into  those  that  are  refeniblc  to  the  process  in  the  bone 
itself  and  tlatse  that  may  be  referrtHl  to  the  nervous  system,  either  to 
the  roots  f*r  to  the  eord  itself.  The  bone  symptom  is  iit>t  to  be  local  |min, 
wliieh,  however,  may  be  absent ;  in  ctther  eases  it  may  be  present, 
although  limiteil  to  a  few  vertebra?,  even  when  almost  the  entire  column 
is  involved.  This  pain  may  be  spontaneous  or  piTHluctHi  by  pressure 
or  motion,  such  as  coughing,  etc.  In  some  eases  the  sensitiveness  to 
pressure  is  sliglrt  or  absent,  although  tlie  spuitjincKJus  pain  tortures  the 
patient  continually.  Not  intmjuently  there  may  be  abseuec  nf  |>ain 
over  the  spinous  process,  altlunigh  there  is  marked  sensitiveness  to 
pressure  at  cither  side.     (Schlesinger.) 

The  symptoms  referable  to  destruction  of  bone  have  already  l)een 
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vtm/uhvi^l.     Thorc  may   hv   na  \mny  tlriorniity   whatever,  smJ  wbcn 
present  liiere  is  apt  in  he  a  niuuiktl  defMniiity  with    largv  radiiL'^,  very 
rarely  aeiite  aiijrnhir  deformity,  or  "  telescoping  "   of  the   8{iim\     TIk- 
deffinnity  nut  itifreipiently  Mi>|>t^ar.s  sinl<Ienly,  and  CH>mj>n*sskm-fractiira|i 
or,  iniire  iret|uei»tly,  complete  tlisliM-atiun  with  fractur*.*,  coiiibinul  witbi 
hitend  tlisplaeement,  are  ai?.<uetut<Hl  c(mdition<$. 

Jiesides  the  dethrniity  pnnltieed  by  dest ruction  of  \h>hv  there  miiri 
be  tliat  pHKlueed  by  tJie  tnnmr  mass  itsi'lf.  This  apj>lies  €"?j>eeiallT^ 
to  the  easi's  kiI"  sarcoma  an«]  eitchoudntmti,  nirely  t*>  ctircinoma,  and  the* 
deformity  may  be  aj^preeiateii  by  exaniinatioa  of  the  nc*c-k,  of  the  back, 
or  of  the  sacrum  by  rectnni  or  vagina.  Tumors  may  be  felt  in  .several 
of  these  regions  at  the  same  time,  and  may  he  apparent  oven  on  iiisiK-o' 
tioH,  whieli  is,  (tf  e<pupse,  the  case  when  tliey  rupture  tbrotijLj^lj  the  j^-kii 
or  ideerate.  Oeeasionally  tlie  chsturUiHiccs  of  circtdation  indimte  their 
unilateml  seat.  OpjicHheim  re|Mirts  a  ease  of  sarcoma  in  which  the 
veins  of  the  dij>eased  side  were  much  distended. 

The  symptiHiis  ihie  to  r<m>pt^ssion  or  infiltration  of  nerves  are  tlj^^ 
chief  signs  of  malitiiiaut  disease.     A   most  vicious   tyjM?    of  neund^da' 
is  apt  to  he  [iresent.     The   intervals  that   at  first   are  of  considendde 
lcn»xtli  betwifu   the  individujd  attacks   bt»corae  shorter   while    the  at- 
tacks themselves  lengthen   until   tbert*  is  most  fearftd  contrunal  ]xnn. 
The  ivriH-ess  itseH"  is  iisutillv  syrnuietricab  HI   that    the    neiinil^ia    is  ap 
to   lie  bilatend.      Even   when   the  new  gmwtli  involves  a  eoiisidcrable' 
p>rtiou  of  the  spine  the  neuralgia  may  be  confined  to  a  coni|>anitively 
small  area. 

The  [m»ssmv  is  lia1>le  to  atleet  tlie  nerves  after  the  roots  have 
jf>in(Hlj  aItb<M|f^b  it  is  ijnestionaljlc  wliether  the  museuhir  spasm  is  due 
to  irritation  of  the  motor  poriitjn  <^r  whether  it  is  reflex.  The  author 
has  already  mentioned  that  paralysis  seeondar;\^  to  eonipres«iion  of  the 
ni'rves  themselves  is  comparatively  rans  but  paralysis  may  1>e  caueed 
in  tills  way  jis  well  as  trophic  disturbauees. 

Hoi  ft  symf>toms  are  present  in  idiont  bn  per  cent,  of  the  cases,  and 
in  tlu'  course  of  time  cord  symptoms  develop  followed  by  a  fatal  teTnii- 
nation  usually  within  four  weeks.  These  cord  symptom**  apf^ear  as  the 
result  of  pressure  and  are  but  rjircly  those  of  uuilatend  lesit>ns.  Wh«'n 
the  spine  collapses  suddenly,  the  <'fird  becomes  contusetl  ami  the  svmi>- 
toms  differ  in  no  way  from  tliose  preKlncHl  by  (»rdinary  tnmmu. 

As  far  as  Wtiign  tumors  are  concerned,  there  are  nc*  symptoms  due 
to  destruction  of  bone  and  the  signs  are  those  referable  to  the  nervous 
system  alone.  The  cHnical  picture  corresponds  exactly  to  that  of  ex- 
tradural grfiwths. 

Diagnosis. — It  is  usually  difficult  to  make  a  diagnosis  of  tumor  of 
the  spine,  and  considemble  time  will  elapse  before  one  is  rea^ionably^ 
certain  of  tlie  condition.  AVith  benign  tumors,  such  as  the  exostoses^' 
the  pnvbable  cause  of  the  nerve  symptoms  is  fairly  certain  provided 
the  clinical  picture  corresjxjnds  to  that  of  an  extradural  tumor,  and  the 
physidd  examination  shows  benign  bony  tumors  in  other  regions  of  the 
body. 
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Mycloruiita  fMrni  a  class  by  tlicnisolvcs.  This  getionil  sufteniti^  uf 
tlie  bone  oiii  be  wiiituumlwl  <jjily  with  ostCDtiiabeia,  Myidoiiiatu, 
however,  are  found  not  ouly  in  the  region  of  the  spine,  bnt  ako  in 
other  Ijonos  t>f  the  trimk,  miil  tlie  result  of  pliosphoni?*  treatment, 
usually  so  effet'tive  in  osteomahicia,  is  negative.  Fnrthermorc,  with 
severe  e^utl  syin[>tonLs  the  extrernitifs  are  ntvt  involved. 

iMalignant  tuiutjrs  tliat  Hrsl  proUuee  bone  synqitonis,  then  rcM>t 
syniptoms,  and  tinally  csord  symptoms,  CMjrresjxuul  almost  completely 
to  et^rtiiin  other  spinal  processes,  espeeiaily  with  earies  as  already 
nientioned.  These  three  groups  of  symptoms  are  imt  always  wrll 
marktHl,  and  the  setjuenct^  of  tlu'ir  appearance  may  he  very  irregtdar; 
fi>r  instance,  tliere  may  be  complete  absence  or  very  vague  motor 
symptoms,  ahhongli  neuralgic  pain  has  been  present  for  a  consitler- 
ahle  length  of  time»  so  that  it  may  be  suppo'sed  tliat  one  has  Ui  ileal 
with  siaiple  neuralgia  or  neuritis.  In  these  eases  the  intoleralile  pain 
that  is  only  tempomrily  relicvetl  by  trr-atinent  will  leati  one  to  stispeet 
a  tUTuor.  This  is  still  uif>re  likely  to  lie  the  cjise  when  tlie  neuralgia  is 
bilatemh  i^"<l  according  to  Charcot,  donhle  sciatica  is  very  li;tl)le  t4>  be 
pnnhii'e<l  liy  a  new  gn nvth. 

\Vhen  hone  symptiuus  are  present,  it  may  l>e  difficult  to  distinguish 
a  tumor  frc»m  (3aries  of  the  spine,  a  condition  nuieh  mcire  common.  The 
age  of  the  jKitient  is  of  value  in  this  conueetioii,  for  caries  is  more 
liidile  to  occur  in  youthful  individuals,  whereas  curi-inoma  and  sarc-oma 
arc*  nmre  prevalent  in  tliose  more  advanced  in  years.  Sarct*ma  nuiy 
be  found  in  children,  and   earies  is  not  uiu*ommon  in  older  inilividuals. 

The  sudden  apjieamnce  of  deformity  i-s  more  common  with  tumors 
than  in  tuberculosis  except  in  the  cervical  region,  where  the  s[>iue  may 
collapse  in  this  manner.  *'  Eutassemcnt  "  or  **  telescoping  "  is  a  variety 
of  tli'forniity  that  pri>bal>ly  oeeurs  «udy  with  tumors,  whercci^  an  arch- 
shajM'd  kyphosis  may  perfectiy  well  he  the  result  of  Pott's  disease. 

The  presence  of  tumors  at  t!ie  side  of  tlie  spine  is  of  great  importance, 
although  it  sh<)idtl  be  rememljertHl  that  tubcreulous  infiltration,  especially 
in  suhowipital  disease,  may  closely  resemble  a  new  growtli.  The  jircsenec 
of  a  well-marke<l  abscess  will  (h'clde  the  iliagnosis  in  favor  of  earies. 

A  primary  growth  elsewhere  is  of  the  greatest  diagnostic  imjior- 
tanee  in  carcimiraa,  and  frequently  in  siircoma,  although  this  is  not 
necessarily  positive  evideJiee,  for  caries  of  the  spine  may<levelop  after 
carcinoma  has  existetl  elsewhere  for  some  time.  The  primary  tumor 
itself  may  not  be  found  daring  life,  beeause  the  symptoms  prodiuxxl 
by  it  are  e/nnparatively  ir>significi\nt  eomparcfl  with  those  prtxlueed  l»y 
the  legion  in  the  spine.  If,  however,  atunnir  can  be  found,  or  if  ttie 
history  shows  that  a  malignant  growth  has  ht^^n  remov(^l  by  openition 
previously,  the  presence  of  symptoms  refemhle  to  tin'  vertebne,  to  the 
roots,  or  to  the  cord,  should  give  suspicion  of  a  new  growth  in  tlie 
Bpine.  It  sliouhl  be  remembered  that  the  interval  between  the  appear- 
ance of  primar)^  disease  and  secondary  development  may  be  of  years* 
duratifvn.  L.  Bnins  reports  a  case  of  cancer  of  the  spine  that  apiicare<l 
eight  years  after  cxcisioa  of  a  carcinoma  of  the  bii>ast. 
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coDsidereiL  There  may  be  no  bony  deformity  what4.*ver,  and 
pr€s*nt  tbei*e  is  apt  to  1^  a  n>ijucled  deromiit}'  with  large  radiums 
rarely  acute  an^^ular  defonnity,  or  "telescoping"  of  the  a^pitie.  ihe 
deformity  not  infrequently  ii|tf  tears  (suddenly,  and  cfunpress^iion-fractures 
or,  more  frwjuently,  complete  disliKtitiiin  with  fnictiire,  combined  with 
lateral  tbsphieenient,  are  a.s>oc'iateti  onnditions. 

Be:4idL'.s  tliL*  deformity  jinxlueed  by  dej^trnction  of  bone  there  may 
be  that  j)r«»dueeil  by  the  tiunor  niaKs  it^-lf.  This  applie?  especially 
to  the  easo  of  .sareorna  and  enehotidroma,  rarely  to  carcinoma,  and  the 
deformity  may  be  apjireciated  by  examination  of  the  neck,  of  the  back, 
or  of  ttie  sacnim  liy  rt^ctimi  or  vagina.  Tumorj^  may  be  felt  in  sevenil 
of  these  regions  at  the  f^mie  time,  and  may  l»e  appurent  even  on  in.«j>ec- 
ti<iii,  which  is,  of  course,  the  ease  wlieu  they  rupture  through  the  skin 
or  ulcerate.  Occasionally  the  disturbances  of  firculatii>n  indi«iic  their 
unilateral  seat»  Op|>enheim  report.*  a  ca^  of  sarcoma  io  which  the 
veins  of  the  diseas<'<I  side  were  much  di'^tendeil.  ^m 

The  symptoms  due  to  compression  c>r   intiltnitiftu  of  nervef?  are  the^| 
chief  signs  of  lualignaut  disease,     A   most  vicious  type  of  neuralgia 
is  ajit  to  be  present.     The  intervals  that  at  first  ai-e  of  considend>le^_ 
length  l»etween  the  individual  attacks  become  shorter  while   the  at-fl 
tacks  themsL^lves   lengthen   until   tlien*  is  most   fearful  continual  pain. 
The  pnHH'ss  itsi'lf  is  usually  symnn'trieaK  s<>   that    the   neuralgia  is  apt 
to   bi-  bilateral.     Even  w  liun   tlic  new  growth  involves  a  cojKsiderable 
]>r>rtiou  of  the  spine   the  neuralgia  may  be  confined  to  a  comparatively^ 
small  area.  H 

The  ]»re.ssur<'  is  liabW  to  aflect  the  nerves  after  the  nx)ts  have 
joint'd,  although  it  is  questionable  wlietlier  the  nuiscular  sjiiism  is  due 
to  irritation  of  the  n]ot<tr  |x>riion  or  whether  it  is  reflex.  The  author 
has  already  mentioiuKi  that  paralysis  secoudarv  to  conijiression  of  the 
nerves  themselves  is  coni]iar.uively  nire^  but  paralysis  may  l)e  caused 
in  this  way  as  wcil  as  tro|)hic  disturlMinn  s. 

Koot  symjxtotns  are  [jreseut  in  al>i»ut  O*)  per  cent,  of  the  cases^  and 
in  the  course  of  time  cord  symptoms  develop  followed  by  a  fatal  tenni- 
nation  usually  within  four  wwks,  Tliese  eonl  syniptoni,"*  appear  as  the 
result  of  pressure  and  are  but  rarely  those  of  uuilatei^al  lesinns.  When 
the  sfyine  collapses  sudilenly,  the  cord  becomes  crmtustHl  and  the  sym[>- 
toms  dilfer  in  no  way  fr<jm  those  priKhuxHl  Ijy  ordinary  trauma. 

As  far  as  benign  tumors  arc  concemeth  there  are  no  symptoms  due 
to  destruction  of  bone*  and  the  sitrns  an»  those  referable  to  the  nervous 
system  alone.  The  clinical  j>ictui"e  corre8p«inds  exactly  to  that  <if  ex- 
tradund  growths. 

Diagnosis. — ^It  is  usually  diffictdt  to  make  a  diagnosis  of  tumor  of 
the  npine,  and  considemblc  time  will  elapse  before  one  is  re-iu^onably 
certiiin  of  the  condition.  With  benign  tumors,  sueh  as  the  exostoses, 
the  prifhable  cause  of  the  nerve  symptoms  is  fi^irly  certain  provided 
the  diuical  picture  corresjKjnds  to  that  of  an  extradural  tumor,  and  the 
p\\vs\ea\  Qxamwi^lvm  ¥\\m\\%  Wiii^n  bony  tnmon^  in  other  regions  of  the 
\Kji\y. 
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TUJfORS  AXD  ECHiyOCOCCVS  CYSTS  OF  THE  SPINE,        <Uo 

Myt'Ioiimta  form  ii  ela»s  by  themstlves.  This  general  softening  of 
the  Ixmo  van  be  contuiiniloci  niily  with  osteoniakieia.  Myelomata, 
huwever,  are  friinid  in>t  mily  in  the  rej^ion  of  the  sj^iiie,  but  also  in 
other  bones  of  the  trunk,  and  tlie  result  of  phospliorns  treatment, 
usually  iK)  effective  in  oste<»niaiacia,  is  negative.  Furthermore,  with 
severe  cf»rd  <ymptomH  the  extremities  are  in>t  involvetl. 

MaJignant  tumin*s  that  first  province  boue  symptoms,  then  rf>ot 
s)Tnptoms,  and  tinnlly  cord  s)-mptoms,  corresjxmd  alntost  completely 
to  et*rtain  otlier  s{iinal  processes,  especially  with  earies  a^  ali-eatly 
nivniit»ueiL  These  three  groups  of  symptoms  are  not  always  well 
Tnarktxl,  and  the  sef|ueDtx'  of  their  appi^aranee  may  be  very  irr^ilar; 
tor  instance,  there  may  l>e  comiilute  absence  or  very  vague  mot*>r 
symptoms,  although  neupalirie  pain  lias  been  present  f«*r  a  consider- 
able  length  of  time,  so  tliat  it  may  l>c  supi>osed  that  one  hiis  tn  deal 
with  simple  neuralgia  or  neuritis.  In  these  cases  the  intolenible  pain 
that  is  only  temporarily  rclievfxl  by  treatment  will  lejul  nne  to  sus|»ect 
a  tumor.  This  is  still  more  likely  tn  l»e  the  eise  when  the  neiinilgia  h 
bilateral,  and  according  to  Charcot,  double  sciatica  is  very  liable  to  be 
procluefHl  by  a  new  irrowth. 

When  Ixme  symptoms  are  present,  it  may  be  difficult  to  distingui^ih 
a  tumor  from  «iries  of  the  spine,  a  conditiou  niucli  more  cttmmon.  The 
age  of  the  jiatieut  is  of  value  in  this  c«-»imeetiou,  for  caries  is  mf»re 
liable  to  occur  in  youthful  individuals,  whereas  Kireiuoma  and  sarcoma 
are  more  pre%'alent  in  those  more  advancetl  in  years.  Sarcoma  may 
be  foiuul  in  children,  and   i-aries  i.'*  n(>t  uncommon  in  ulder  individuals. 

The  sudden  ap|Kniranee  of  deformity  Ls  more  common  with  tumors 
than  in  tulierculosis  except  in  the  cervical  region,  where  the  spine  may 
collapse  in  tills  manner.  "  Entassement "  or**  telesc»»ping*'  Is  a  variety 
of  ili-lbrmity  that  probably  <x*curs  only  with  tumors^  whereas  an  arch- 
sha|xxl  kyphosis  may  iK?rfectly  well  l>c  the  result  of  Pott's  disease. 

The  presence  of  tunn>rs  at  the  side  of  tlie  spine  is  of  great  importance, 
although  it  should  be  rememberiHl  tliat  tubert^ulous  infiltration,  especially 
in  sulMK.'i'ipital  disi^ase,  may  closely  resend>le  a  new  growth.  The  presence 
of  a  well-marked  abscess  will  <kH?ide  the  diagn<»sis  in  favor  of  caries. 

A  primary  growth  elsewhere  is  of  the  greatest  diagnostic  impor- 
tance in  capcinoma,  and  frequently  in  sarcoma,  altluiugh  this  is  not 
necessarily  positive  evidence,  for  caries  of  the  spine  may  develop  after 
carcinf»ma  has  existetl  elsewhere  for  some  time.  The  primary'  tumor 
itself  may  not  be  f^jund  during  life,  because  the  symptoms  pnHliiced 
by  it  are  com|xiralivcly  insigniticant  compjiretl  with  those  prfxluccd  by 
the  lesion  in  the  spine.  If,  however,  a  tumor  can  be  found,  or  if  the 
history*  shows  that  a  imdigmint  growth  has  l>een  removed  by  operation 
previously,  the  presence  of  symptoms  referable  to  tlw*  vertebne,  to  the 
roots,  or  to  the  cord,  should  give  saspicion  of  a  new  growth  in  the 
Bpine.  It  should  be  remembered  that  the  interval  between  the  appear- 
ance of  primar\'  disease  and  secondary  development  may  be  of  yeairs* 
duration.  L.  Bmns  rejiorts  a  case  of  cancer  of  the  spine  that  apf>eared 
eight  years  after  excision  of  a  carcinoma  of  the  bi-east. 
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The  rmjt  symptoms  are  iimeh  more  imj^ortant  from  a  diagDosti 
stiiiiiljKtint.  It  lias  alrtntly  l>et'U  nientioDcd  that  rtMjt  8yiupt4JDJ.s  ma^ 
occur  in  faries^  hut  that  tht'V  are  apt  to  disiippt'ar  rapidly  in  this  dis- 
east*,  at  h-ast  in  the  iiuijority  of*  the  fast-b.  ((n>\vers.)  Root  i^y'njptoms 
in  tumor  cases,  on  the  <)ther  haiid,  an?  apt  to  jiersist  for  some  ttiue. 
There  iiitiy  he  protiounced  trophic  nm^eiihir  e]i.Htnrlxinces  in  caries, 
ahlioii^h  as  a  rule  tliese  do  nut  have  time  to  Jevelup  as  is  the  case 
with  tunir^rs,     (Brutis.) 

lua^UMich  as  the  deformity  U  quite  apt  to  appear  su<ldetily,  the 
aceompanyinf^  cord  s)'mptoms  due  to  tumors  are  mucli  more  likely  to 
resemble  thiisi'  due  to  sume  contusiou  or  t«>  a  (\)niplete  transverse 
lesion,  as  in  cartes.  On  tlie  other  hand,  unilateral  lej^iious  pixxliiced 
by  the  pressure  «vf  a  tumor  are  niore  fretiuently  found  than  in  tuber- 
culous diseat^e. 

The  subj?equent  course  of  the  disease  is  of  diagnostic  value,  be- 
cause the  disaiJpeaninee  of  inliltrati««n  and  reeovery  absolutely  exclude 
rualtgnaut  new  ^owths.  In  certain  eases  extension  will  distinguish 
the  two  conditions,  for  in  the  majority  of  cases  of  Pott's  disea^ie  the  pain 
will  beeome  lessi  ctr  disap|)eLir  entirely  under  this  treatment,  wheress 
if  the  symptoms  are  due  to  a  tumor  tire  pain  is  very  apt  to  become 
w^ihrse.  The  ilifrerentia!  diagnosis  Ix-lween  tumors  (»f  the  spine  and 
tuherculosis  is  just  as  ditticult  as  an  attempt  to  distinguish  fi?yphi]itic 
spondylitis  iVom  the  tuln'rculous  variety,  or  from  tumors  of  the  spine. 
The  effect  of  potassium  iodide  may  sometimes  give  the  desired  informa- 
tion. 

The  diiferrntial  diagni»sis  between  tumors  of  the  spine  and  intra- 
vertehral  tumors  may  Ije  very  dillicnlt  indeed.  The  chief  distinjjuish- 
ing  datum  is  the  variation  in  the  setjuencc  of  symptoms.  With  tumors 
of  the  spine  the  bone  symptoms  appear  first,  the  n>ot  sym|jtonis  next, 
and  tinally  the  cfjrd  symptoms  ;  while  with  intra vertehnd  tumors  the 
rot»t  symptoms  jip|K^ar  iirst,  then  the  c^^^d  symptoms,  whereas  tlie  bone 
symptoms  appear  quite  late. 

It  has  alrciidy  been  seen  that  there  are  many  variations  from  the 
usual  ;  and  it  must  furthermore  be  remenibere<l  tbat  secondary  tumors 
are  far  less  liable  to  devtlop  in  tlic  vcrtcbnd  canal  tlian  in  the  sub- 
stance of  vertehnr.  When  it  (*au  be  drtermincil  that  the  cimdition  is 
of  metastatic  origin,  it  will  he  more  probable  that  the  vertebra  is 
atfected.  (L.  Bruns.)  In  c+*rtain  cases  it  is  possilile  t<»  distinguish 
the  variety  of  tumor  with  mcn"e  or  less  certainty  ;  for  instance,  when 
tliore  is  a  primary  carcinoma  or  sarcoma  elsewhere,  or  with  exostos^es 
in  other  rejjions  of  the  l>ody.  If  no  primary  growth  can  l)e  found, 
one  would  he  more  apt  to  cfjnsidor  sarcoma,  as  is  also  the  case  when 
the  growth  extends  iKn'ond  the  spine  and  involves  the  surrounding 
regions.  An  echinocitceus  cyst  can  he  recognized  only  by  examining 
the  ermtents  after  aspiration,  after  incision,  or  after  spontaneous  rupture 
of  the  sac. 

Prognosis.^ — The  prognosis  of  malignant  tumors  of  the  spine  is 
unfavorable.     Acctjrding  to  Schlesinger,  the  average  duration  of  lite 
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IS  about  nine  and  one-half  months  with  carcinoma  and  eleven  months 
with  saivfima.  Three  and  otK'-iialf  years  is  the  h»ugest  perifK]  rejHfrtfd 
in  eareinoma  and  two  and  one-half  yeiirs  in  ?^n-<>mii.  The  shortt^t 
peri<wl  is  one  week  in  carciuoina,  and  two  months  in  t«arconia  after 
ouH3t  of  symptoms. 

With  exostr>ses  the  .symptoms  may  at  times  remain  stationary 
becanse  the  growth  ceast^  tu  iuorea^*  in  j^ize  after  luiviug  reaehtnl 
certain  dimensions.  If  nerve  symptoms  have  developed,  they  will 
persist. 

Eehin<»i?«xx;uii  cysts  may  rupture  gpontaneouj!*ly  and  recovery  may 
foUivw.     (Has?e,) 

Treatment. — The  treatment  of  malignant  tumors  is  chiefly  symp- 
tomatic, and  }>:iiu  h  the  main  symptom  to  be  combated.  The  aothor 
ha?:  alrea<iy  eou**idered  tfie  measures  to  be  taken  when  there  is 
paralysis.  Imniobilizatirin  may  be  attaiueti  by  use  of  the  pla-^ter-of- 
Farirf  IkhI,  and  in  this  way  the  danger  of  sudcien  collapse  of  the  spine 
can  be  iivoide<i.  Extension  is  not  well  borne.  When  there  is  doubt 
as  regards  the  diagnosis,  potassium  iodide  may  be  usetl  carefully. 
Occasionally  one  may  have  to  resort  to  an  exploratory  incision  to 
decide  these  qm^tious,  especially  when  there  is  a  ^>ossibility  that  the 
tumors  may  be  benign. 

Exostoses  and  excessive  fi»rmation  of  callus  are  tiie  most  favorable 
subjects  for  operative  interference,  although  it  should  be  remembered 
that  these  conditions  may  reapj»«ir.  The  results  nf  n|K'rative  interfer- 
ence in  pchinoeoccus  cysts  are  fairly  go4Kl,  although  the  <liagnosis  is 
more  diliicult  than  in  all  the  i*ther  cnnditions.  In  cases  id"  carcinoma, 
operative  interference  is  useless,  ncit  only  on  account  of  the  usual 
seat  rif  the  gnnvth  in  the  IkkIv  <»f  the  vertebne,  but  l»et^use  as  a  rule 
the  pnx^ess  involves  a  omriiderable  |M>rtion  of  the  spine.  The  ch;inces 
are  more  favorable  |XTha[»s  in  siircomatii  lM»c;iuse  these  sometimes 
devel'»|>  in  regions  of  the  spine  that  are  more  accessible,  especially  in 
the  arches.  Kiimraell  and  Calley  re|x>rt  one  case  each  of  wirei)ma 
of  the  spine  that  improvi^l  after  curetting.  Simneoburg  reports  a 
similar  case,  although  in  this  case  the  growth  was  so  extensive  that 
ladiad  interference  was  c<iunlerindicated.  Tliere  was,  however,  con- 
siderable improvement  of  the  nerve  sympt»>ms.  These  few  cases  ^411 
at  times  justify  the  surgt^>n  in  deciding  uptn  laminect4)my,  although 
the  preseuf-e  of  malignant  timiors  in  other  onrans  i^  an  absolute  couuter- 
indiesition  to  radical  interfei*ence  in  the  region  of  the  spine. 


CXTRVATTJItES  OF  THE  SPIl^. 

These  e«inditions  are  due  to  static,  postural,  myojmthic,  and  neuro- 
ptithic  causes,  and  als<i  to  general  diseases  of  the  osseous  system.  The 
<lis<^ses  (»f  the  spine  whicli  have  been  considere*!  were  limite<l  with 
few  exceptions  to  individual  vertebra  or  gnjups  of  vertebrae.  The 
c(m<]itions  that  remain  to  he  con>ideretl  involve  larger  se**tion^  of  the 
5pine  or  affect  the  whole  body  simultaneously.    The  resulting  deformity 


cause 

the  spine  it.sill';  tin-   aUtiurmnlly  soft   texture  of  all    the   bone?*  in  the 
Iwrtly  in  rliurhitis   iiuikrvs   UmW  evident   in   tlie  spine    as    s<»me   duiniri' 
Fiitthei'iiHti'e,  <li^|»laeement  uf  the  ct^Jitre   of  gravity,  eithen 

due  to   intnuspinal    cr  extraspiniil 
cjiusej*,   is   followed    by  abnornwil 
itirvatiires  that  «att4?ni[it  In  t^»rrtvli 
the  ernir.     With  slinrteiiiiig  uf  tb€ 
riirlit  \vg  the  trunk    wiJl   siak 
the  iit!ected   side    if    there    is    noi 
ecuupeusatory  static  ciirvatiirt'  wii 
the    eonvcxity    towaixl     the     right 
idr.    Curviitiirt's  may  als^u  Ix'  pm 
diierd    by    insidlicieiit    or     totally 
aUsent    iiniseidar    action,    a    foree 
wliielj  onliaarily  helps  to  maiutjtm 
tlie  iioniial  posture.      Any   wtaJc- 
II ess  or  paralysis   of   the   museJeis, 
f)r  of  the  nerve-elements   .supply- 
hiu:    tliern,    results    iu    insuffieient 
tcnsioti    upon    these    muscles    and 
pit-tund  curves^  jUT'iienilly   the  WKI 
siih  of  fa[iUy  volition. 

Besitles  the  soft  liones  found  in 
iiKiny  eases,  eertnin   p<Jsitioii,s  inav 
piiKlin-e   srmie  <teformitv   («iei'n[^i- 
ti»ni  curves).     Iu  tlieni selves  tho^ 
eirrvatures  are  not  p;ith<dogieuI,  of 
course.     They  hiH»oine   s.o  as  .six»n 
as    the     liLranients,    nuiseles,    and 
Imnes  adapt  themselves;    iu  sueh  a 
way  that  the  average  position  of 
the  ,si>ine  has  Iteen  so  changed  that 
a   noruial    position   eaiinot   he    i^- 
sunied  aetively,  and  later  not  even 
\fY  passive   force.     There   is   fin^t 
a  jMwitioii  due  to  con  tract  i<in,  and  then   fixation  in  the  patholog-ical 
position.    Tfie  results  fif  this  deformity  will  he  eonsideiitl  later.     The^ 
Imny  eurvnttires,   iu   ihe    restricrtMl  sense  (^t'  the  word,  as  well   as   the 
static,  otHmpntion,  niy< iju^enoiis,  and  |H>stural  curvatures,  althoujjrh  having 
different  etiology,  ccuTcspond  so  closely  in  their  8yniptt>nis   that    they 
can  be  considered  toLfcther,    It  sliould  l>e  remenihei'ed  that  the  secdiotio 
curvatures  of  the  spine  belong  really  to  orthopa^lie  surgery,  ahhough 
s<mie   know  ledge  of  the  subject  is  of  gix?at   importance   to  the  general 
purgeoD. 
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Sagittal  Anomalies  of  Posture. 

Certain  tninsitKHial  stages  from  the  nominl  to  tlic  fuitbnlngical,  puch 
a^  till'  rt;it  ami  litOlow  Imrk,  hnve  bii-n  consideretl  elsewhere.  These 
tviie*;  re^emhle  the  normal  cdiuHilhai  clos^ely  l>ec:uise  the  u>iial  curves 
of  the  spine  lire  preaent,  t«i  U*  sure,  allhouj^li  they  are  in  the  one  ease 
too  cxaggenittnl  and  in  the  other  insuftif*iently  develupetl.  They  am 
be  considertnl  j>:itholi>gieal  only  when  tliey  arc  so  urononneetl  tliat  the 
exaggerated  i-urvt*  in  one  seeti(>n  of  the  spine  e:mnot  be  eotii[K'n>ati'di 
for  by  eoni[i>ensating  curv^atures  in  the  neighl)«iring  rt^ions,  for  instance, 
%vhen  abnormal  kyphosis  of  the  baek  is  not  compensated  for  by 
the  lopdttsis  in  the  hnnbar  rt^ion  (»r  in  tlie  neck,  or  even  involves 
these  two  regittns  in  the  kyplio>is.  In  «»>es  *4'  this  s^trt  the  eonj- 
|H*nsation  which  maintains  an  erect  |>*>sture  is  chiefly  in  the  hip- 
joints. 

Kyphosis. — -Most  of  the  etiological  factors  above  mentioned  may 
resnlt  in  a  kyphosis,  which  rltcre- 

fore  may  l>e  Jxised  u|mhi  rhachitic,  Fio.  296. 

p»sturaI,iHvii|Kilion,and  j>aralylic 
factors.  Postnnd  kyphosis,  tl)e 
"  round  back/'  devehijis  in  indi- 
viduals between  seven  and  sixti^eo 
years  of  agi',  and  is  e»j(iany  as 
common  in  Ixiys  as  in  girls. 
Hereility  is  of  a  certain  ami»unt 
of  ini|j«»rtance  in  the  etiology. 
The  chief  cause  is,  however,  a 
eerlain  lack  of  energy.  The 
children  do  not  l>eoome  accns- 
tometl  to  ket'[)ing  the  nmsclcs  of 
the  back  under  sufficient  tension 
to  maintain  an  €Tect  [Misitioa. 
They  allow  themselves  to  dnx)p 
forward  its  far  as  the  bones  and 
the  ligaments  will  allow.  Certain 
occupations  liave  a  tendency  to 
increase  the  r^nindeil  pf>sition, 
8uch  a*^  writin*:',  p la im-p laying, 
fine  mt'dh^work,  re:tding  fine 
print,  esf»eeially  when  the  light 
is  [Htor  or  vision  is  defective,  ne- 
cessitating cl<Tse  approach  of  the 
work  to  the  evK-^,  Improperly 
constructt»<I  desks  in  sch<M»ls  not 
infret|uentty  favor  r»:»und  shoul- 
ders. The  injurious  effect  of  these  influences  increases  with  the  length 
of  time  to  which  the  individual  is  subjected  to  tbem.  Besides  the  lack 
of  energy,  the  individtmts  tire  easily.     Desks  in  sc.ho<:4  are  frequently 

Vol.  ir  — 4» 


Exercise  Ibr  the  correction  of  pocfcerior  cnrrt- 
l«r«  of  the  spftie.    {Lon-iw.) 
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harmful  becaune  tlie  twicks  are  slui|>ed  iti  such  a  way  that  it  is  dil 
or  iiiip<)H;sihle  t<»  rest  in  the  intervals  ht'twecn  work. 

Symptoms. — The   i^yMi|itoui,'^   i4'   ]H»stural   kyj»lK)j-i."i   are    very    pi 
nounctHh     Tlit^   hpine   luniiis   nn   an-h   witli   the  convexity    baekwai 
The  ccrviml  lonlnsLs  is  completely  aliseiu  <>r  imt  slightly  develo|) 
The  ht!ad  and  neck  are  hehl   forward,  the  shoulders  follow,  and 
shituhk'r-liliuk's  stand  ofl".     The  htnd)nr  lurtlosis  may  also  bt*  abi^-nt 
hilt    slightly  nuirked  ;   the  junction    of  the  luml»ar   cotuiim    with    tl 
sacrum,  tm   tlie  t4iier   iiamU  tonus  a  t?harji   kiTik,     These    individuals 
hold  themselves  erect  \iy  liftiuj;  the  jielvis.     Tliis  flattens  the  pluti 
region  and  the  t^tomach  setHii.s  prominent.     This  hitter  p<isition  ,scei 
nitn'e   exagij^c rated   heciiuse   the   chest    itself  is   flaJtcned    and    .sunkt-j 
The  whole  attitude  of  the   jiatient  is  hix.     The  feet  *'  tix*  in  '*  and  t\ 
knees  may  he  hehl  slightly  flcxetl.     The  diagnosis  of  post ii ml  ky|ih< 
is  easy,  es]KH.Mally  when  (he  age  of  the  individnal   is  taken    itito  i'od.sk 
eration.      Hound   hack  ditters  from   kypliotie  eni'valnres  due  t<»  inflan 
niat<ny   conditions,   such   as   tulMTi-tilosis  and   spondylitis    deformans, 
chiefly  by  the  absence  of  intlamniatory  sympton»s,  as  pain,  for  instancy, 
and  especially  by  the  fact  that  the  ileformity  can  l>e  ef>rrect«i  even  bj 
the  [Kitients  themselve?',  jvrovided   it   has  not  j>ersisted  for   too  long 
tirae. 

Prognosis. ^The  time  that  the  eoTidition  lias  laste<l  has  oonsideralde 
intliienee  upon  the  prngnosis,  for  tlie  longer  the  symptoujs  have  beea 
present,  the  more  difficult  it  is  to  remove  the  deformity.  In  the  early] 
stages  this  may  Ik-  ([uite  ea^y, 

Treatment. — The   treatment   must  first  of  ull  he  directed  agaiusi] 
the  lack  of  <'nergy  on  the  ]iart  of  patients.     Niit  intretpiently  one  can 
appeal   sufficiently  to   their  vanity  by  relerring  rei>eatedly    to   tlie  un- 
sightly position  they  maiTitain  to  induce  them  assume  a  better  posture. 
All   factors  that   teml  to   favor  the  condition  should  be  avoided  :   im- 
pro|^rly  shaixMl   desks  should   Ik*  replace<l,  and   sitting  and   working 
witli  bent-over  shoulders  slmuld  be  avoided  ;  myopia  should  be  cor- 
rected.    Another  element  of  the  treatment  consist*^  in  strengthening 
the  muscles,  not  only  the  long  muscles  of  the  Ijack,  but  also  the  latis- 
simus  and  tmpezius.    Musstige  and  gynmastic-s,  exercises  in  swimming, 
flexion  and  extension  of  the  trunk  ;  all  of  these  are  of  value.      The 
patient  should  lie  isu'c  d<Avnwanl  u|M)u  a  jiailded  tal)le  with  his  ankles 
strap[ied  down*     He  should  then  be  instructed  to  lift  his  ImhIv  off  the| 
tidile  with   his  l>ack  luuseles.     (Fig-  30f>.)     Exercise  on  flying  rings^i 
rowing  apparatus,  calisthenics  with  wimkIcu  rods  and  dumb-bells,  exer-! 
ciscd  in  marching  and  in  carrying  weight  on  the  head  should  Ije  tried. 
Certain  of  these  exercises  will   be  deseril>tHl   later  in  connection  with 
scoliosis.     If  there  is  contraction,  this  should  be  removed  if  jxisHble™ 
and   the  spine   mobilized.     This  may  Ix*  done  in  slight  eases  bv  sush-^ 
|>ending  the  jtatient  in  a  Bcely  fnime,  or  by  hanging  exercises  its  de- 
picted iu  Fig.  297,     The  knees  should  always  he  kept  extended.     lo 
severe  eases  tlie  cxercis<^s  she  mid  be  perfonned  with  a  Wagner 
ratus   (Fig.  314)   or   with  a  Lorenz  roller  (Fig.  296).     The 
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slioiild  apsi;«t  the  active  efforte  of  the  patient  by  still  further  depressing 
the  jihnuldersi. 

None  of  these  exercises  should  be  carried  to  the  jwint  of  exhau:^ 
tion,  and  n^oesses  should  be  alloweil  po  that  the  children  may  nx^ver. 
During  the>e  iuters^als  the  [latientH  should  l)e  plact^J  on  an  inclined 
plane.  The  head  should  l»e  ^suspended  in  a  Glis.sm  slin^  and  a  tmns- 
verse  Iwianl  should  sup|>ort  ihe  feet,  A  pillnw  placed  Wtwoi»n  the 
shoulder  tends  in  proihiee  lordosis  of  the  s[>iue  in  general.  The  hhoul- 
ders  should  be  strapped  to  the  inclined  plane. 


Fio.  29: 
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Exercise  on  flying  rings  to  overct.iiie  kjrptinii.    (Hoflk,) 


When  massage  and  gymnastics  are  not  sufficient,  some  appliance, 
such  as  a  brace,  may  b^  added.  Nyrop's  apparatus  is  valualde  in  this 
connection.  A  perpendicular  spring  istanding  ott'  from  the  Ijack  is 
attached  to  a  pelvic  lian<l.  A  transverse  piece  to  whidi  straps  are 
listened  is  arranj^  at  the  level  of  the  shoulders.  These  straps  pass 
around  the  shoulders,  an«l  the  spring  of  the  vertical  rod  tend^  to  jiuU 
the  shoulders  l>ack\vard-  Dtilega  uses  a  small  alxioniinal  jacket, 
similar  to  a  celluloid  jacket,  iastead  of  a  pelvic  band.  (Fig.  29ft.) 
Hessing'**  corset  may  also  be  combined  with  a  spring  behind.  The 
shoulder-braces  made  on  the  suspender  plan  are  to  be  condemned.  If 
they  do  any  ^ood  at  all  by  pulling  the  shoulders  back,  they  also  do 
harm  by  depressing  the  shotdders*  If  one  is  ordering  a  shoulder- 
brace,  one  should  always  understand  that  this  tends  to  weaken  still 
farther  the  muscles  by  j>erj>etually  releasing  them.  This  disadvantage 
must  be  offset  by  oontiuual  massage  and  gymnastics,  and  is  also  the 
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reason  why  sliouldcr-hraws  gh'Jiild  Ix?  avoi(l<Hl  as  much   as  p068ihle, 
Tltey  *^lnnilcl   nm-er   be   oixlercil    unles!^   all   uther  mtitD:^    have  proved^ 
hi  >pele.--s.  ^1 

ir  a  pisttiral  kyphosi:*  when   pcrsistiiii^  for  a   siirtifient    lon^h   of 
time  is  able  to  aher  the  si»itit',  es|>mally  tfie  ligamentous   arrangtfrueut, 
then   this  ap|»lies  to  a  much  greater  degree  to  the  ooDilitions  dui»  t^jH 
tw^enpation   and    to  tho^e  ibrms  of  eurvature  that  tlevelnp    owiiigp   to^^ 
actual  iujs^utlicicncy  uf  the  extensors  of  the  back.     Besides  the  paralytic 

Fio.  298. 


•  • 


Sliouliier-bracc.    ([Zollinger.) 

curvatures  proper,  in  this  conneetiou  should  be  mentioned   ilw  ^i^nile 
kyphosis  due  to  the  muscular  weakness  of  ohl  a^. 

Flexion  t>f  tlie  spine  is  se<Hiudary  to  a  iliniinntiou  in  tb<'  diaiijeter 
of  the  iiitervertt.'bnil  disks  along  their  aut«.Tior  tnar^in,  whieh  ainiin  i* 
Hee<»ndary  to  a  rtattriiitii;  of  ilw.  synrliondrosis  umst  marked  in  frcmt. 
If  the  change  is  [krrnauent,  the  di.sks  soften  and  become  atrophietl 
(brown  .softening,  Lusehka),  and  there  is  an  inerejising  loss  of  elas- 
ticity. The  hiteral  hands  contract  and  tlie  HcxihI  position  becomes 
fixed.  Simultaneously  with  a  diniinntivni  in  the  elasticity  nf  the  dl£>ks 
there  is  a  tlirninution  in  tlie  elasticity  of  the  spine  as  a  whole.  Jih>\v5 
iu  the  lonjfitudinal  axis  or  even  pliysiological  itnpulst's,  such  as  walk- 
ing, are  tmusmittt^d  directly  to  the  vertebroe  and  are  not  broken  by 
the  soft  pads  in  the  synchonilrosis.  Each  stt^p  that  t!ie  p^itient  takes 
is  in  a  w^ay  a  variety  r>f  trunia.  On  account  of  this  continued  irrita- 
tion changes  in  structure  develop  in  the  vertclmi?.  The  external  sur- 
face become8  deformed  hy  bony  outjjrowtlis — ostettphytes.  These 
affect  chiefly  the  anterior  regions  of  the  synchondrosis,  and  finally  lead 
to  synostosis  of  extensive  sections  of  tlie  spine.  (Hnkitiinsky, 
Benecke.) 

Tlie  ankylosis  found  in  almost  ever)'  case  of  severe  senile  kyphosis 
must  be  explained  in  this  w^ay,  as  well  as  the  osteophytes  which  are  to 
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be  found  iilmost  iilway^  io  the  ,«pines  of  the  a^^l.  The  changes  fmiiid 
ill  tfie  cas<*ff  of  i-ieeiiiMition  ky|)hj>$i.s,  esjieeially  in  the  variety  ilue  to 
the  earrving  of  weight,  shouki  in  all  probability'  be.  inclutlcil  in  this 
gnvup.  Those  ca^es  describefi  as  arthriti.s  deformans  or  spindy litis 
deforniaih"?  sh<»nld  in  all  pn>bability  l*e  iiielmleil  among  the  conditions 
described  on  page  757.  Be.>iiltA^  the  abnormal  softuej^s  in  the  o«*eou3 
sysitern,  weak  miisi.nilar  develiipment  i.s  of  e«in:?iderable  inliuenee  in 
rhachitie  kyphosis.  This  eondition  is  found  ehieHy  in  ehiklren  during 
the  first  year  i>f  life  or  in  the  beginning  of  the  second  year.  The 
lower  region  of  the  chpst  and  the  npj)er  lumbar  region  are  generally 
affet'ted,  while  the  defomiity  becomes  eti|>eeially  marked  on  sitting 
down. 

PlAgiioais* — The  diagnosis  h  made  because  of  rhaehitis  elsewhere, 
and  is  usually  easy.  In  some  cases,  h<>wever,  the  differential  diag- 
nosis lietween  tulierculous  tlL^ease  is  very  tliHieult.  The  rhachitie 
deformiiy  disappears  as  a  rule  when  tlie  child  tliat  hai*  been  placed  on 
its  stomach  is  lifted  by  the  feet.  In  these  cases  the  lordosis  will  l>e 
verv'  marke^l,  wliereas  in  tuberculous  disease  the  deformity  will  |K»rsist. 
O'castonally,  however,  the  rhachitie  kyphosis  be<:r<_»mes  tixed  by  mus- 
cular s|>a"^m,  and  any  attempt  to  correct  the  deformity  pro<luces  jKiin. 

Prognosis. — The  progno?iis  is  favorable  as  long  as  the  kyphoisis  is 
not  ct)mplitiite<i  by  lateral  curws. 

Treatment. — The  treatment  should  l>e  directed  against  the  constitu- 
ttona]  di^eiv^?  in  general,  Ijoidcs  attacking  tlie  hxral  process.  The  fo<xl 
should  (vmsist  of  a  mixi^I  diet  of  pn^teids  and  carlx»hyd rates,  plenty  of 
fresh  air,  salt  baths,  and  eodliver  oil.  The  treatment  of  the  deformity 
consists  in  strengthening  the  muscles  of  the  back  by  massage  and  in 
&stening  the  children  to  a  jdastern^f- Paris  east,  as  already  described. 
The  hetid  in  these  cases  need  not  be  included.  ThL*  method  is  to  be 
prcfenx^d  to  placing  the  [Kitieut^  upon  a  hair  mattivs^,  as  frequently 
pivscribed,  first  because  rhaehitis  is  more  fre<]uent  in  the  poorer 
classei,  by  whom  liair  mattreii<es  are  not  prix-urable,  and,  second, 
because  the  children,  if  not  tied  down,  will  not  lie  quiet  unless  under 
continual  observation,  which  is  not  |>o^«ible  in  the  lower  classes.  The 
plasti^r-i»f-Paris  cast  is  tdso  to  be  preferred  to  the  ambulatory  lieil 
deseriljetl  on  page  733,  Ijecause  tlie  children  can  l^e  transptrted  nuich 
more  ea.sily,  which  is  of  great  advant;ige  for  the  mothers  and  allows 
them  to  airry  their  children  conveniently  to  hospital  clinics  or  to  phy- 
sicians. After  the  rhachitie  kyphosis  has  been  overcome  by  two  or 
three  raontlis'  rigid  treatment  it  is  well  to  have  the  children  wear  some 
one  of  the  aljove  dcscrilx^d  ojrscts  S4>  as  to  prevent  the  development 
of  latenil  dcf*>rmity. 

Lordosis. — This  condition  involves  the  luml>ar  region  in  most 
cases  and  represents  an  exaggeration  of  the  normal  curves.  It  is  as  a 
rule  a  sec<indar\-  static  clmnge  that  endeavors  to  compensate  for 
kyphotic  curves  of  the  spine  or  to  offset  the  jK^rraanent  contraction  of 
the  hips  found  especially  in  hip  disejuse  and  in  congenital  disk>cation. 
The  contractirtn  developing  in  the  course  of  psoas  disease  is  comiien- 
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sated  for  bv  liimliwr  Innln^is,  provided   the  liinibar  vcrtcfbrae  have 

be 


ilrwulv    lixed*      L 


the   hiinli 


iir  n-^Kni  may 
tiudary  in  iniralysis  not  uuly  i»f  the  extensors  of  the  l)ack,  but  al«o 
of  the  abdoniiiKil  tllU^ele^,  such  as  ownirn,  for  instance,  in  anterior 
poliorayelitis  und  pro*rres,sive  niu.seiilar  dystrtjphy.  Paralysis  of  the 
extensors  of  the  back  is  f<ilh)\veil  lirst  by  a  parulytie  kyphosi-t.  When 
one  of  tliese  patients  tuakes  an  attenipt  to  stand  upright,  the  body  will 
betid  so  far  Iniek  lliat  the  centre  of  gravity  is  no  longer  in  front,  but 
Ix'hind.  Gmvtty  and  tension  cff  the  alxh>niinal  muscles  regulate  the 
position  to  a  eertiuii  extent.  When  t!ie  alMkmiinal  muscles  are  para- 
lyzetl,  there  is  dani^er  that  the  imtient  may  lull  oxer  backward.  For 
this  reason  lie  depresses  the  jM.^lvis  anteriorly  aJid  holds  himself  upright 
by  means  of  the  extensors  of  the  Imck,  hut  only  vvitliin  the  limits  tliat 
would  oitlinarily  allow  the  trunk  to  fall  torward  witlioot  the  action  i>f 
the  dorsid  muscles. 

Liordosia  may  furtlu'nnore  ileveli>p  in  s]Hindvlnltstljesis  as  the  result 
of  rhaehitis.     The  audmr  means  liy  this»  enmplete  dislocation  of  the 
last  lumbar  vertebrte  <tnto  the  sacnim.      This  is  usually  due  to  loosen- 
ing of  the  joint  between  these  bones  and  the  sacrum,  and  to  secy*ndary 
displacement  forward  of  the   vertehne  over  tin-  incliiUKl   jdane  of  the 
s^ierum.     Tlie  preliminary  hHiseiiin^  of  tiie  ligaments  set^ni8  to  be  of 
congenital  origin  and  dnt*   to  alisence  of  ossitication  in  the  interartic^ 
ular  portion   of    the  fifth   lumbar  arch   (spoudykJysis),     The    lower 
arti<'ular    process    of  the    vertebni    remains    in   place  with    the    arch, 
wbert^s  the  u[iper  one  moves  furwurd  with  the  body.      It  is  infrequent 
Uy  have  this  disjilaeenuut  tlie   rwult   of  distruetion    of  the  bone*:  or 
joints  due  to  tuberculosis  or  to  arthritis  <leformans.      Fracture  of  the 
articular  prfjcess  or  of  the  areh  is  more  likely  to  Im  the  cause  than   the 
latter  conditions.      In  a  case  reporte*!   Ity  Hi^fhaner  the  eonditir>n  was 
due  to  abnt>rmal    friability  of  tlie   bones  due   to   syphilis.      If  the  dis- 
placement is  so  marked  that  ihe  hwer  surface  of  the  fifth  lumbar  ver- 
tebra  leaves   tliat  of  the  np|>er  .sacral  vertebra  entirely,  the  lower  or 
posterior  surface  of  the  former  will   l>e  fomid  in  front  of  the  up|ier  or 
even  in  front  of  the  secrond  siicral  vertcbm  within  the  piOvis.      It  may 
be  held  in  jdace  by  fibnius  tissue  or  synostosis  in  any  of  tht^c  places 
and  prevente<l   irom   becoming  further  displaced.     The  anterior  dis- 
plaeemeut  of  the  centre  of  gravity  will   be  ttvercome  by  an  increase  of 
the  Inndjar  lonlosis. 

Diagnosis. — The  diagnosis  will  Im'  made  from  the  lordosis,  the  pecu- 
liar .-shorten  in  I,'  of  the  ehest  (the  thorax  seems  to  have  .slid  d<>wn 
between  the  flanges  of  the  ilinm)^  and  the  presR^nce  of  dislocation, 
which  am  usually  he  apjnvciated  by  a  rectal  exandnatton.  Spondylo- 
listhesis is  of  cspetMal  interest  to  the  obstetrieiun  on  account  of  the 
changes  in  the  shape  of  the  jielvis.  Most  o{  the  literature  on  this 
subject  may  be  fiiund  in  the  obstetrical  journals. 

Prognosis.— The  prognosis  of  lonrlosis  is  favorable  liccause  in  the 
majority  of  cases  the  deformity  does  not  IwH-ome  fixetl. 

Treatment. — The  treatment  is  applied  directly  to  the  condition  only 
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fotation  of  the  trunk  to  the  k'l\,  and  a:^  tlie  jK'lvi.*  is  fixetl  and  the  legs 
are  held  straight  fonvaitl,  this  rotation  Uikts  pluw  in  the  liinihur  rejjiou. 
Perhaps  tlie  u.-tial  methtxl  of  shuititi^  the  wntiiig-iiaiHT  has  something 
to  do  with  this  rotation.  Rotation  in  itself  is  sutfieient  tu  prtMiuce 
scoliosis,  because  tlie  vertebral  iKKlies  in  lumlmr  lordosis  are  jtlace*!  in 
frcmt  of  the  axis  of  rotation,  !So  that  tliey  become  displat?etl  towanl  the 
side  nf  rotation,  whereas  the  vertebra?  of  the  dorsal  seetion  lying 
hR'lnnd  the  axis  nf  notation  are  ilisplaeed  in  the  tipposite  direetion. 
Torsion  therefore  increases  sectiuvlarily  the  curves  whieh  the  spine  has 
to  assume  in  tiie  attitude  that  children  assume  when  WTiting.  The 
len^h  of  time  that  the  cbildren  are  obliged  to  maintain  these  p+jsitiona 
is  the  greatest  element   of   danger.     The   al30ve-described  sefjuences 


In  shape  of  th«  spliuU  c«da1.  broader  on  the  <^OllTex  side.    (Hoft.) 

develop  gradually.  The  abnormal  position  becomes  the  ctistomaiy 
average  position,  and  findly  it  is  no  longer  ptjssible  to  a'^crume  a  normal 
]K>sitiou  either  voluntarily  r>r  by  jxissive  measures.  These  methods  of 
sitting  while  vi-riting  explain  the  fre<|uent  oct»urrenoe  of  primary'  habit- 
ual iefV  convex  lumbar  sc^iliosis  ami  right  convex  dorsid  scoliosis. 
OtliiT  latenil  cur\'es  are  rarely  obser\'eti  due  to  habitual  pasture,  and 
when  present  are,  a<"Copding  to  Lorenz,  due  to  some  position  assumed 
in  oinnection  with  rhachitis. 

Besides  the  faulty  |»osition,  the  weight  of  the  body  is  of  etioh>gical 
im|K»rtance,  biH-ause  fnmi  the  moment  a  cur\'ature  develops  this  lm>s  a 
tendency  continually  ti)  increase  the  deformity.  The  effect  of  su[ierin- 
cuoibent  weight  becomes  greater  the  greater  the  distance  the  summit  of 
the  cnrxe  from  the  axi^  of  gravity, 

AH  etiildren  that  asBtune  these  faulty  positions  while  writing  do  not 
irily  euifer  from  dooliosis.     The  differences  in  the  effect  of  the 
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whon  a  primary  right  c»nivox  tlursiil  scoliosis  is  cumpensated  ior  by  a 
left  convex  lumbar  sroliiKsi^  ancJ  left  convex  cervical  scoliosis. 

Etiology. — Till'  etiology  oi*  sisdiosls  Is  about  the  stitiie  as  that  of  the 
conditions  tlt>rribtHl  in  |Krevioiis  }nigcs,  aithoiiirh  the  autJior  will  be 
obliged  to  consider  certain  types  where  the  etiology  olfers  special  points 
oi"  interest. 

Congenital  Scoliosis. — This  conditioD  is  extremely  rare,  only  .i 
few  cas(_',<  lia\  iiitr  evt-r  httn  rfpurtiib  Thry  are  ^nppo^^c■<i  to  be  clue  to 
intm-uteriiie  pre^^sure,  and  Hirscliber^cr  lias  nporttni  a  cM^e  in  Hoflfh's 
clinic  that  was  iiss»>ciated  with  eonrrcnital  dislocation  of  the  hip.  Wag- 
ner reports  the  case  of  a  viable  child  with  congenital  dislocation  of  the 
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Rhackitlc  kyphosis,    (Whitmau.j 

knee  and  hi[>  and  pronoiiTiet'd  kyphoscoliosis.  In  the  clinic  at  61*681311 
a  case  uf  cougeniiai  Ijilaterjl  dislot^ation  of  the  liips  and  knees  wii^ 
assiK'iattnl  with  sc<iliosis.  In  other  cases  there  was  asymmetrical  devel- 
opment of  tlie  halves  of  the  vprtebral  bodies.  ^Irtucliet  describes  a 
case  in  which  the  Hr>iitt;en  rays  showtnl  the  eaus**  of  a  ccmgenital 
dorsolurnbar  scoHo-is  to  !ir  an  accessory  piece  i>f  bone  between  the 
first  and  second  lunlhar  vertehra\  Congenital  sc<ilif>sis  is  also  found 
in  monstrosities,  spina  bifida,  and  ftrtal  rhuchitis. 


CURVATCRES  OF  THE  SPISK 


Ehachitic  Scoliosis.^ — ^The  curvatures  occurring  early  in  life  are 
of  rhiU'hitic  origin.  Tliey  are  j>nKluct<l  by  tbe  weight  of  the  bend, 
ao<l  are  aggravate*!  hy  the  habit  of  niotlii-rs  »>f  carrying  chiUhx-u  in 
their  arms  or  leiitliiig  tliem  by  the  hainL  The  cliiWreii  are  ii>  a  nile 
carried  on  the  left  arm  while  the  right  hand  remains  free.  The  left 
half  of  the  jxJvi^  of  the  ehild  f-lides^  downwiirrl  oil  tlie  inclined  plane 
of  tlie  forearm,  and  itie  child  at  the  >iime  time  prerise^  itself  to  the 
right  against  the  mother.  This  |*rt^»ducc.-  a  curvature  of  the  entire 
length  of  tbe  spine  with  the  convexity  to  the  left.  Children  are  letl  as  a 
nile  by  the  right  hand,  >«>  that  they  are  (►bilged  to  nu.se  their  left,  which 
ag:iin  priKluces  left  convex  scolitisis.  AVithin  a  shoit  time  there  de- 
veli>ps  a  prominence  nf  the  ribs,  such  as  will  be  mentioned  in  connection 
with  |x»stural  scoliosis. 

It  is  characteristic  of  the  rhachitic  curve  that  tlie  middle  and 
dorsiilumbar  sections  of  the  spine  are  primarily  affected.  Pastural 
iW3<diosis  aHet-'ts  the  dorsal  or  tlie  lumbar  colurnD.  After  the  rliachitis 
has  disap|K'anHl  tbe  defi>rmity  Ixx^omes  j^ennanent  and  resists  treat- 
ment. If  taken  at  the  right  lime^  it  is  very  amenable  to  treatment. 
The  measures  to  l»e  taken  are  chieHy  those  dej?crihe<i  in  connection  with 
rhachitic  kyphosis.  In  older  children  ^ith  pri»oounce<l  scolioais  the 
other  metbotls  of  treatment  s[>oken  of  in  c«jnnection  with  postural 
scoliosis  have  to  be  considered.  In  the  clinic  at  Breslan  (Dreh- 
mann)  suceessfid  attempts  have  been  made  to  oi.>mbat  tlie  condition 
with  bandages,  gymnastics,  massage,  and  manual  replacement,  all  of 
which  tend  to  overcome  the  condition.  This  was  drine  in  such  a  way 
that  after  carr\*ing  out  these  methods  of  treatment  for  weeks  and 
fitrengthening  the  muscles  ai*  much  as  possible,  a  plaster-of-Pari^ 
jacket  was?  applied  in  as  thoroughly  corrected  a  position  as  possible; 
this  allows  cert;iin  g^'mnastic  exercises,  especially  those  with  AVagner^s 
appttnr[u>.  After  fourteen  days  at  the  longest  tbe  plaster  jacket  is 
remove*!,  and  s*n-eral  weeks*  use  of  calisthenics  and  massage  follow. 
Tbe  plaster  bandage  is  rea[>plie«j  and  tbe  pnxvss  repeateiL  F<dlowing 
these  measures  the  height  of  the  children  increases  and  the  deformity 
is  dimini-lKMi. 

Static  Scoliosi5.-^^Static  scoliosis  is  as  a  rule  due  to  congenital  or 
iioquireil  shortening  of  one  leg.  The  pelvis  is  lowered  on  the  affected 
side,  and  to  (^ini|.ien.siite  for  the  shortening  a  convex  lumbar  scoli^^s 
and  comi>€'nsator>^  dtirsal  scoliiisis  result.  Static  scoliosis  does  not 
bec»»me  [x-nnanent  very  rapidly,  l>ecanse  on  sitting  down  the  cause  is 
removed  and  the  spine  assumes  a  more  or  les8  normal  position.  From 
About  the  twelfth  year  on  tliere  is  a  t«idency  for  the  deformity  to 
bec«)me  more  fixed. 

Certain  authors  claim  that  the  percentage  of  .«tatic  scoli*»sls  is  very 
bigb.  ( Vogt)  Sklifosowsky  found  lengthening  of  the  right  leg  1 7  times 
in  21  cases.  Froblich,  on  examining  recruits,  found  tliat  of  897 
cases  of  scoliosis,  89  were  due  to  inequality  in  the  length  of  the  legs. 
Other  authors  ilo  not  c<^rrwborate  these  statements.  I>»renz  examined 
100  caaes  and  found  actual  shorten i tig  only  once  ;  and  Dolega  examined 
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b<>v,  ahhnugh  the  latter  frequently  have  very  s^evere  type*,  whit.-h  is 
prolKiljIy  line  li>  iiejrkvt  *tii  the  part  of  rt*latives,  who  defer  treatment 
iiiiti!  the  deform ity  is  well  atlvaiititl. 

The  old  explamitions  which  jiinight  to  show  that  the  curvature  was 
due  to  iinilatenil  muscular  iiisiiffieiency  and  eontnieture  on  the  other 
side  |Deli>ech,  Gu^rrn,  Eulenburtr),  or  to  insidious  inflammatory-  piNie- 
esses  in  the  vertebne  i  I^trinser),  or  to  exaggeration  of  the  piiysiola^cal 
sooliot^is  (Sabatier,  Bouvier,  Vogt),  will  be  mentionetl  only.     The  latter 
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theory  i^  UDteimhle,  as  shown  by  Lorens,  Itecan^c  according  to  this 
author  there  is  150  phyfiiolf»jrieal  ^eoliixsi**,  the  c^mditit^n  i>  imitateil 
by  the  normal  riatner^s  of  the  left  jJide  of  the  dorsal  vertebne.  Av-- 
e<»rdin«r  to  the  prejsent  view*,  the  caUM?  of  |K»sttind  seoliosi?;  is  an 
liabitiud  faulty  po^^ition  assimKNl  by  the  ehildren  when  sittiujLT  during 
sehofjl  hours,  i^specially  when  writing.  (K<»cher,  Stiffel,  Iy>renz.)  The 
faulty  piisiition  i>  eauw^l  somewhat  by  the  metho*l  nf  hnlding  the  writ- 
ing-|)aper.     Aoconling  to  Berlin  and  HemUdd,  the  plane  of  the  visual 
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axis  slioukl  l>e  iit  right  angles  to  the  lineti  of  the  pajM^r  ;  Avhereas  accord- 
Id^  to  St'hul>ert,  tins  pluue  slmrtld  be  paralld  to  tlu'  lines  on  the  j«aper. 
Arcttrditi^  in  the  iitir^t  iiutliitr,  the  paper  slioiihl  he  phienl  to  the  left 
iit  such  an  angle  that  the  h»wer  margin  forms  ^\ ith  the  tnlge  of  the 
desk  an  angle  uf  30  degrees.  The  writing  lias  abimt  30  degrees  ?lant, 
and  is  therefure  at  right  angles  to  the  niargiii  of  the  desk  and  to  the 
visual  plane  if  the  pujiil  sits  straiglit  in  front  of  the  table.  Any  de- 
viation of  the  writing  elianges  the  angle  of  the  visutd  plane,  so  that  it 
beeomes  neeessjiry  to  turn  the  h«Kl  to  (»ne  side  or  the  other.  fl 

Furthermore,  children  attempt  to  hear  a  eertaio  propirtiou  of  fflB 
weight  of  the  bmly  on  the  arms,  ehieHy  on  the  left,  whieh  is  unem- 
ployed in  writing.  Sehenk  found  that  ehildreu  prefer  to  hold  their 
entire  trunk  to  the  left.     The  left  forearm  rests  on  the  desk,  while 

Fig.  303. 
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Vcrlutfru  lunl  riU«  of  sccili(»sis.  ^J 

wnting-pa[)er  is  pushetl  to  tlie  right.  The  writing  slants  more  tr^  ffie 
right  towai*<l  the  edge  of  the  tidjle,  st>  that  it  is  necessary  to  turn  the 
ht^id  in  a  similar  direetion.  This  attitude  nece^ssitate*?  a  curve  of  the 
spine  with  the  convexity  to  the  lei't,  a  left  convex  complete  settliosis. 
The  chief  curve,  lu»wev<-r,  is  probably  in  the  hunbar  and  lower  dorstd 
vcrte]>ra\  while  tlu"  u[iper  thoracic  segment  remains  straighi.  Thei-e  i^ 
first  prinuiry  left  convex  lumbar  seoliosis,  w  hieh,  aeeoitJing  to  I^orcnz, 
is  the  chief  ty[)e  of  ct^nniiencing  postural  scoliosis.  Nejct  in  frecpieucy 
is  displacement  of  the  truidv  to  tlie  right.  Tf  the  right  arm  is  to  In* 
free,  it  must  be  lil'tnl  u]>  with  the  shoulder,  which  can  only  be  done  by 
having  the  spine  bc»eoine  curved  in  the  si^nse  of  a  right  eon\'ex  doi*siil 
scoliosis.  In  this  posture  there  is  idways  a  certain  amount  of  t^ji-siou, 
which  is  chiefly  due  to  the  fact  that  only  the  hand  of  tlie  left  side  and 
on  the  right  side  the  entire  foreann  rest  upon  the  talile.     This  (inxiuoes 
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njtiiti«)ii  of  tho  trunk  to  the  left,  and  a^;  the  [x*lvis  is  fixed  and  the  legs 
are  held  straight  tVirwiiitl,  this  rotatiun  takes  place  in  the  lomhar  region. 
Ferhajis  the  ti>iial  nietbxJ  of  slantincjr  tlie  vvriting-i^|»er  has  sMmetbing 
to  do  with  this  rotiitiun.  Rotation  ni  it;?elf  is  snffieient  tu  pixwluee 
scoliosis,  bec;iua<j  tlie  vertebral  Iwxlies  in  lumbar  lordtj^is  are  placed  in 
front  of  the  axis  of  rotation,  so  that  they  become  displacetl  toward  the 
side  <if  rotation,  whereas  the  vertebnt  of  the  dorsal  section  lying 
bi»hind  the  axis  <»f  rotation  are  <lis|ilaeed  in  the  Mpjx>site  direction. 
Titrsiou  therefore  increases  seovndarily  tlie  curves  whtch  the  spine  has 
to  assume  in  the  attitude  that  children  assume  when  writing.  The 
len^h  of  time  that  the  children  are  obliged  to  maintain  these  iwsitioiis 
is  the  greatest  element  of   danger.     The   above-describeil  se<iuenoes 
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Change  in  fhApe  of  the  iploal  cao&K  broader  on  the  conY«x  tide.    (Hoflk.) 

develop  gradually.  The  abnonnal  [Mjsition  become*  tlie  customary 
average  position,  and  finally  it  is  no  longer  p«:*g8ible  to  assume  a  normal 
{)4»sition  either  voluntarily  f»r  by  pa.ssive  mesLsures.  These  methixls  of 
sitting  while  writing  explain  the  fretjuent  (Kx^urrence  of  priniar\'  habit- 
ual left  e<>nvex  lumbar  s<*<»liosis  an*!  right  convex  dorsal  Si-tilitisis. 
Other  lateral  cur\H»s  are  rarely  obser\'ed  due  to  habitual  |Kkstnre,  and 
when  present  are,  according  to  Lorenz,  due  to  s<inie  pjsitiou  assumed 
in  otinnection  with  rhachitis. 

Bcsidi's  the  faulty  |K»sition,  the  weight  of  the  l>ody  i^  of  etiological 
im|>ortiince,  Ixx-ause  from  the  moment  a  curvature  develops  this  has  a 
tendency  continually  to  increase  the  defurraity.  The  effw^t  of  suiM>rin- 
cumlx*nt  weight  becomes  greater  the  greater  the  distance  the  summit  of 
the  curve  fnjm  the  axis  of  gravity. 

All  children  tJiat  assume  these  faulty  pf>8itions  while  writing  do  not 
necessarily  suffer  from  scoliosis.     The  differences  in  the  effect  of  the 
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pretlrspfjsmg  caiL^es  deptMid  ujk>d  the  tinu^  they  have  been  active.  The 
lunger  i\  child  i?^  oWi^wl  to  sit  and  write,  the  quicker  the  fiiulty  j>oiii- 
tiou  will  <lcvclup.  One  i>f  the  reasons  %viiy  the  eoiuHtion  is  imifh 
nujre  fntjuent  iu  girls  is  tlie  niethotl  of  eduention,  fur  be4*ides  the  long 
hours  ;it  schcKjl,  there  are  the  hotu*8  at  home  when  they  are  obligtMl  to 
do  housevvtu'k  ur  iieedlewtirk,  or  to  take  \mnit  lessons.  On  the  other 
hand,  the  iiiajiaity  of  j^jiiraes  whieh  hoys  partake  in  (kirint;  the  rw.'es'^es 
and  which  strengtiien  their  muscles  are  sup|M>se<l  not  to  be  ajipropi 
for  girls,  and  are  therefore  pnjhibited. 

Ik-sides  the  ubove  described  etiological  factors,  insufficiency 
the  muscdes  is  to  be  nietitioned.  The  weakness  existing  at  fii^t  is 
increaswl  by  the  exhaustion  following  hnig  hours  of  sitting.  If  a 
(leiurnuly  is  developing,  it  would  take  abnonnally  powerful  tmiseles  to 
maintain  an  erect  |x»sition  and  overortnie  the  eurvature.  The  weak 
nuiscles  present,  even  in  the  favorable  cases,  are  only  able  to  maintain 
a  correct  positi(»n  for  a  few  moments  ami  then  give  out  again  ininie- 
ibately.  ProlnngtHl  sitting  is  harm tul  even  ^when  the  described  path- 
ological postures  are  not  assumed.  The  greater  weakness  of  girls 
and  the  ease  with  which  they  become  tired  explain  why  the  disease  is 
more  common  in  this  sex.  Pt>Ltr  ff>od  and  prolonged  disease  have  a 
ba<I  influence  upon  the  muscles.  This  ex[>lains  why  scoliosis  is  so  a] 
to  devekip  after  acute  infectious  diseases. 

The  consistence  of  the  osseous  system  has  a  certain  amount  of 
fluence  upon  the  curvature  Kupprc*cht  claims  that  fH)  ^n-r  cent,  of  tlie 
lateral  curv^-s  are  due  to  rhachitis,  which  '\^  in  all  prolijildlity  not  coiTcct. 
To  be  sure,  late  rhachitis  may  tavor  the  development  of  deformity,  but 
the  frequent  cfmibination  of  scoliosis  with  other  deformities  proves 
there  is  a]it  to  be  some  abnormal  softness  of  the  bones,  ur  that  they  are 
more  plastic  than  normal.  In  aiiout  oU  \wv  cent,  of  the  patients  the 
feet  are  weak.  (Roth,  RcdanI,  Heusner,)  The  rigidity  ol"  the  bonc« 
varies  cousidcr-ably  wtthin  normal  limits,  and  depends  upun  the  nature 
of  the  skeleton  in  general  ami  upon  the  nipidity  of  gmwth.  The  chil- 
dren that  grow  rapidly  show  cfmsideraljlc  terjdency  to  scob'osis,  and  the 
rapidity  with  which  girls  develoji  further  predisposes  to  this  condition. 

He'retlity  has  probably  some  inlluence  im  the  consistence  <»f  bone, 
and  in  abiut  one- fourth  of  the  cases  hereditary'  predisposition  has 
found.      (Eulcnburg.) 

An  abnormally  slight  anteroposterior  curve  of  the  spine  also  pr^ 
disi>oses  to  scoliosis,  for  chilflren  with  flat  liacks  are  ipn'te  frecpieutly 
aflre<^te<b  whereas  those  with  hollow  backs  are  hanlly  ever  atfcctc*!. 

The  fact  that  in  the  majfU'ity  of  cases  a  large  numlxjr  of  the  ele- 
ments considcrcil  iu  the  above  etiology  are  active  at  the  same  time, 
and  tiiat  only  a  few  oi"  the  cases  are  due  to  purely  habitual  faulty 
pisi lion,  led  Doleg:i  to  sulxlivide  the  condition  ifito  postund  scoliosis 
proi>er  and  constitutional  scoliosis.  Dolega  applies  the  term  |>ostural 
sn>liosis  to  children  otherwise  normal  in  whom  the  harmful  influence 
of  a  faulty  postnre  while  sitting  seems  tei  be  alone  responsible  for  the 
deformity.     He  considers  that  the  prognosis   iu  these  cases  is  more 


urfTnv  , 


CVRVArrRES  OF  THE  spjyE, 


83 


favonihle  bet^ust*  diey  oiay  lie  oiirt^l  l>y  siiii|>le  ^*mnii*ties.  The 
other  ty|>es  of  scoliosis  in  which  the  children  >ht»w  hereditary  preiilis- 
position  and  are  aiiipniio  are  le»s  favorable  in  the  o]Mnion  of  thi:*  author. 

It  Wfudd  bt»  very  ditiiciiil  to  give  the  iwithological  analomy  of 
scoliosis,  ahln)iigh  vrn*  excellent  work  has  been  doue  tm  this  ndiject. 
(Albert,  I^orenz;  Xieolatlnni,  Hoffa,  and  Dulega. )  The  condition  is 
as  yet  by  uti  means  clear,  and  therefore  the  opinions  of  these  authors 
must  be  omitted  and  only  a  des^-ription  given  of  the  conditions  a.s  they 
are  actually  fiinnd. 

Tlie  auatiJinicjd  clianges  in  the  spine  are  the  same  no  matter  what 
the  causi'  t»f  the  sc<»li<isis.  It  has  already  been  uientiontnl  that  in  ]^ro- 
uoinicetl  triple  s4'oli*isl>*  there  is  rotation  Ix^sides  lateral  tlexion.  The 
notation  pnxlaces  a  diagonal  |Kisition  of  the  vertebne.  .  The  antero- 
pl^teri1«^  diameter  that  nortnally  lies  in  the  inetlian  line  is  pushed  to  one 
.side  and  lies  paniUel  t^>  the  normal  with  tlie  jx>sterior  end  somewhat 
nean^r  than  the  anterior. 

SurirtHins  have  U*  deal  with  ^rowin|t^  plastic  l>>nes,  and  the  forces 
that  ]>rixluce  rotation  have  a  certain  amount  of  influence  on  the  indi- 
vidual  vertebne,  pr«Klueing  characteristic  chancres  in  them.  The  body 
ap|>eflrs  displactHl  towai*d  the  jiethmcle  on  the  convex  side.  The  angle 
formed  between  the  iKxluncles  and  the  |M)sterior  surface  of  the  Ixxlies 
is  changtxL  Tliat  on  the  corn-ave  sitle  is  enlargc<i,  and  the  one  on  the 
convex  side  is  diniinislied.  The  i^Hxluncle  on  the  convex  side  is  more 
or  less  auterop^'^tcrior,  while  the  one  on  the  ninc-ave  side  is  more  trans- 
verse, so  that  the  sha|>e  of  the  vertcbr'al  canal  is  altered.  The  effect 
of  a  lateral  curve  is  evident  in  the  individual  vertebne,  for  the  Ixnlies 
become  wedge-shai^ed.  The  a|H\\  of  the  e<ige,  as  piiuted  out  by 
Albert,  is  not  exactly  to  one  siile,  hut  a  little  backward.  The  concave 
edges  of  these  wetlgcs  may  lie  so  densely  tot^'ther  at\cr  the  into  verte- 
bral di.«ks  have  become  atritpliietl  that  with  advancing  disease  they 
become  united.  The  lateral  joints  are  alsr>  at!eote<I  by  lateral  curva- 
ture. On  the  ci>ncave  side  the  articular  surfaces  are  pushed  past  each 
other  to  a  greater  extent  and  Amw  some  tendency  to  increai^  in  size. 
The  articular  proceN-^es  gnidually  atrophy.  On  the  other  band,  the 
articular  surfaces  on  the  convex  side  l>et^>me  smaller  because  they  do 
not  lie  in  contact  except  over  a  veri'  small  area.  Tlie  changes  in  the 
sha|K^  of  the  vertebne  var>'  acc<»nling  to  the  position  of  the  individual 
vertebne  in  the  diHerent  parts  of  the  deformity.  The  curvatures  suc- 
ceed one  another  in  such  a  way  that  it  ap]>ears  as  if  the  spine  had  been 
ivound  around  an  axis  extending  from  the  occiput  down  to  the  sacnim. 
(Ixtreoz.)  The  curves  are  of  varying  extent — that  is,  the  distance 
between  the  a|>ex  and  the  normal  line  varies  in  different  portions,  and 
the  distance  of  the  summit  of  the  curves  fn>m  the  mid<lle  line  indicates 
the  d(^jee  of  lateral  displacement.  The  vertebne  near  the  summit  of 
the  curve  are  more  distinctly  wetlgf^-shafK"*^,  and  the  fon^cs  that  pro- 
duce rotation  have  a  gre:iter  effect  in  this  rt^giou  and  prmluce  more 
marked  se<'ondary  results. 

The  place  where  the  vertical  axis  crosses  the  curvature  is  termed 
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the  |>ui»t  of  bi^et'tion,   jiiul  the  veitcbni   in  this  situation   the  no!\ 
verk'hra  c»r  the  tltngoiial  vt^rtelini,     Ar  these  points  the  curve  in 
8pine  and  the  rotutiim  rhaiige  li*om  one  hide  to  another.      These  verte- 

hne 


apt  tn 


:pind-.-ibajx^  or 


•hapeil,  luit   aside  from  this 


screw 
they  show  no  marked  ehantre.  Tlie  aiiter<t|Hj>tt'nor  dian^etor  is  in  the 
sa^ittiil  line,  alth(iuji2:b  they  may  l»e  nitateil  arouutl  tlds  in  marked 
csises  as  niiieli  a.<  IHt  degrees,  so  that  the  Uasiil  surfaee*^  stand  anten»- 
posterior.  It  has  already  heen  seen  that  the  )K>steri«>r  sertion  of  the 
spine  heeonies  less  displaeed  as  the  resnlt  of  the  I'otation.  It  is  ira- 
jKirtant  tii  renienil>er  this  in  estiniatinj^  the  amount  of  scoliosis  from 
the  [)t>sitiun  nf  tlie  spiuuu-;  pnwesses.  These  may  be  eonijxiRilivelir 
little  displaeed,  although  tlie  anionnt  of  enrvature  may  he  ^rreait.  It 
is  interesting  to  observe  how  tlie  strueture  of  the  individual  vertebnp 
adapts  itself  to  the  alteniticni  of  statie  eeinditions.  All  of  the  varicms 
points  cannot  be  einisidered  here,  l>iit  it  will  be  mentioned  onlv  that 
the  siwrngy  jxirtion  of  the  Ume  18  eoiisidembly  thi^-kene*!  on  th*'; 
concave  sidcj  where  the  amonnt  of  pressnre  is  greatest.  The  e<:>nvex 
side,  cm  the  other  hand,  ap[>ears  dislendetL     (Xie<iladoiii.) 

The  secondary  ehangres  in  tlie  ribs  have  the  ^reatc»st   jM>s8il>le  effect 
on  tlie  ajipeaninee  nf  the  hinly.     Tliese  are  attaehe<l  to  the  transverse 
processes  and  to  the  arehesj  and  are  thereiVtre  obliged   to  adapt  them- 
eelves  to  the  displacement  of  tlie  tninsvei'se  prdcesses,  and  nuist  tend 
to  l>ecome  nmre  anteroposteri<ir  on  the  convex  side  and  transverse  on  the 
concave  side.     TJjIs  abnormal  jiosition  is  somewhat  eompt^nsjitecJ   fiir 
by  secondary  carves  of  tlie  ribs.     The  convex-side<l  ril»  shows  an  in- 
creased curve  nefir  the  an^le,  and  in  severe  cases  it  may  lie  ahnost 
8haq>ly   kinkcti      The   remaining    portion   of  the  rib    is    abnormally 
etnd»4htene<l,      Tlie  enr\'e  of  the  ribs  nn  the  concave  side,  on   the  other 
hand^  is  ccjusiderably  diminisliLil   up  to  ihe  vicinity  of  the   cjirtihicje. 
Just  bifore  reaehin^^  the  cartilage  they  beanne  suddenly  l>ent,  and  thus 
form  a  slight  prominence  just  before  reaching  this  articnhition.     The 
sternum  is  displaced  from  the  median  line  toward  the  contra ve  side, 

Tc^rsion  tends  to  make  the  curvatures  of  the  erilumn  that  are 
anteroposterrftr  appear  flalteiietl — /".  r.,  they  tend  to  fall  more  an«l 
more  in  the  frontal  plane.  \\'hen  applying  the  name  kypliosco- 
liosis  to  severe  cases,  it  should  be  remembei\d  thai  the  kyphosis  is 
not  formed  by  the  eoliimn  itself,  Imt  by  the  prominent  ribs.  In  very 
severe  cases  the  ribs  on  the  convex  siilc  may  be  in  direct  c*>ntaet  with 
the  bfxiies  of  the  vertebrie.  The  result  of  the  latenil  curve  is  t«»  have 
the  convcx-sidtd  ribs  run  di:»^onalty  downwaixl  fr(»ni  behiuti  forward 
and  di\'erge  from  each  othei\  whereas  the  ribs  on  the  cooeave  side  are 
almost  horizontal  and  nearly  tonelu  Tn  severe  cases  they  may  be  so 
close  to  each  other  th«^t  new  joints  fnmi  t>n  the  adjtnniug  surfaces*  as 
shown  in  the  specimens  in  the  Patltohigical  Institute  at  Breslau.  This 
pressure  may  be  followeil  by  severe  neumlgia.  Ii^  a^rgrjivate^l  irases 
there  may  be  asymmetry  of  the  skidl  and  p-lvis,  a  It  hough  the  latter 
deformity  win  be  completely  absent,  tliere  being  only  a  slight  amount 
of  tipping  or  twisting  of  an  othenvise  normal  pelvis. 
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Ligaments,  cjirtilnge,  ami  musclts  undergo  s-ecDDtJan-'  cliaiiges. 
The  rlwiigeri  iu  pu^itiou  and  tlie  alteratinn  in  .<ha|M*  of  the  intenuil 
orj^iiKS  es|Mn-iiilly  <»f  the  lung  ami  liver,  are  of  inipirtaiice.  The  heart 
riuiy  be  displae*'*!^  by|M?rtrophi<Hl,  and  dilatc^L  Tlie  imrtii  fitlluws  the 
riirve  of  the  spine,  \s  Ik-iy^i-h  the  ti\s>phagus  is  more  apt  to  maiutaiit  its 
ii^nal  direetiun.  The  diaphragm^  aeenixling  to  Baelimanii,  ii?  u.'^ually 
considembly  lowrr  than  usual,  ami  ilie  kidney  *n\  the  t»«Hivex  side  is 
lower  dnwti,  wliile  tht*  kiduey  on  the  eoueave  side  is  higher  than 
norniah  The  one  *m  the  convex  side  adapt^i  itself  to  the  available 
space,  and  is  more  apt  tt*  lie  ebmgatetl,  whereas  that  on  the  concave 
side  ap|>e*ars  n^nude*!. 

The  elintcal  picture  varies  acconlitig  to  the  severity  of  the  alntve 
des^n-ibed  erudition.  Although  in  a  given  «iso  tlie  symptoms  tenil  to 
ineneiise  very  slowly,  it  is  of  im|i*jrtiinee  fn>m  a  prt»gn*>stic  stand[K>iut 
to  .subdivide  the  Cfuirse  into  different  stngt^*;  tliat  eamiot,  however^  l)e 
distinetly  se[Kinited  one  in*m  the  other.  There  are  usually  three  stages 
beside.s  the  ]irodnjniai  f^tage,  tluring  which  all  that  is  noticeable  is  a 
constant  teudeney  h*  stand  cnwvked. 

Thiring    this    }R'no<l    the    position  Kio.  305. 

may  l>e  voluntarily  c(>rri'cted.  The 
children  are  able  to  s»|tiare  their 
shonldfrs  liy  placing  the  nuiseles 
under  pnt|H?r  tension.  The  njovable 
scoliosis  following  this  pro«lrt>mal 
stage  rejiresents  the  peri<Ml  during 
which  the  [tatietit  is  t*bHge<l  to  us- 
riume  a  faulty  |v>sition.  The  trunk 
shows  a  certain  amount  of  ile- 
fonnity  tliat  c:in  only  Ix*  i^nTcctcd  by 
asYnnnetricail  action  <>f  the  i]Ui>ck*s. 
This  faulty  [»*»sitif>n  may  also  lie 
correcteil  by  suspeui^ion  or  muui(>- 
ulation.  In  these  early  stage;-  the 
tr*'atment  may  Ix*  f>ucce-s<ful  and 
eruniplcte  re<xivery  may  follnw. 
When  allowe<l  to  continue,  the  de- 
formity incretLses.  Compensatory 
curves  develop  and  the  ribs  l»ecome 
pnMuincut.  Contractii>n  of  liga- 
ments und  adduction  nf  bones,  with 
the  developjnent  of  synt»stoses,  are 
followed  by  fixation  of  tlic  scoliosis. 
In  the  sfcoml  stage,  that  in  which 
eontnictures  have  developed,  the 
defonuity  can  be  overcitme  (»nly 
j>artially,   and   in   the   thini   jitage, 

that  with  fixed  scoliosis  (Fig.  .30t>),  suspension  corrects  only  the  dis- 
placement f>(  the  u|>|K*r  portion  of  the  trunk  and  has  but  little  effect 

v.. I.   11— V) 


First  decree  of  sooUoiip. 


t)i«i  riU.      ft  Imp*  liinwly  beeu  tDeiidoned  that  the  iinkxmt  of 

intiui   **t'  tUi'  ••pirHiti'*   proeemix  nt-eil  by  d«i  meaiu^  indicmfee 

Iht'  MMi"firi(  ul'  fiirvartiH'.  ^1 

Llujifuliofi  of  motion  may  l>e  a  valuable  sign  in  the  earlr  4^^ 
l«*iw«iw*  bl<fi»l  rtfxion  rnay  be  more  toward  the  concave  Me  tu 
InwunI  M»i<  t^tnven  Ma  even  when  there  is  btit  a  gl%bt  amoMrt  < 
imiHnirOori. 

C^i'iMrMlly  »|Mnl*irtg  the  »*ymptoraM  known  as  imiinect  >ympteai8K 

m,,i-   t Mi'-'-'i*     Thry  arc  due  to  the  fa*-t  that  various  or^m 

„j  I  \y  roinifj't'Hl  witfi  the  spine  accompany  the  latter,  and  • 

4l^H   I  '    'iHh     In   thirt  cnnnet'tion,  fir^t   may  Ijr  meotioiwd  tl 

,j|„.       I  IN  ('viileiit  quite  early  from  the  prpminenoe  QJ  the  ill 
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on  act?ount  of  the  length  of  these  Ixmesu  It  will  be  noted  much  carlior 
than  rotatiou  in  the  litmbar  region,  where  the  amount  of  torsiun  hiij^ 
to  be  great  before  deformity  due  t*»  tlie  tnuisven!i(*  pHx^erisei?  lieconies 
evident.  The  difference  in  heij^ht  of  the  shriuldei^  is  also  secondary 
to  displacemetu  of  the  riht?.  When  the  deformity  iiffeet,*?  the  upper 
section  of  the  ehi-sty  tlie  shoulder  i>n  the  eunvex  .-^ide  will  Ix*  higher ; 
therefore  the  right  one  as  a  rule.  The  iihoukler-}>lade  on  this  :iide  has 
a  eertiiin  amount  of  iuBuence  in  this  conneetion.  It  lies  over  the 
prominent  ribs  and  is  therefore  ver>'  prominent  itifielf  The  intcnial 
margin  of  the  scapnki  lies  in  the  regiou  of  tlie  angle  of  the  rib^i,  and 
therefore  l>ee<.»raes  slightly  move<i  away  fnun  the  nietlian  line.  The 
ribs»  as  \m.^  been  seen,  Iwcome  more  and  more  sagittal  frt»m  tlie  promi- 
nent region  downwanl,  and  the  seaj>ula  therefore  rotates  toward  the 
sagitud  plaoe.  The  shoulder-bhide  on  the  concave  side,  on  the  other 
hand,  is  appr*ixim:ttetl  toward  the  fipintius  processes  corres[>ouding  to 
tlie  direction  of  the  rilw  iti  tliis  ix^ion  that  lie  niore  in  the  fn>ntal 
plane.  The  asynmietry  of  the  sbouldei*s  is  marked  quite  early  in 
asymmetry  of  tlie  contour  of  tlie  neck. 

Scoliosis  in  the  lumbar  region  is  characterized  by  differences  in  the 
hips.  That  on  the  concave  side  is  prominent,  whereas  the  one  on  the 
ctaivex  side  is  flatteneil. 

All  uf  these  asynimetrieal  conditit>ns  are  imjmrtant  symptoms. 
The  siicral  triangle,  normally  an  e(|ui1atenil  triangle,  will  Ije  asym- 
metrical in  lumtmr  sc<diosis,  and  the  so-ealhtl  triangles  of  the  waist, 
formtnl  by  the  lateml  tiutline  of  the  trunk  and  the  arms  while  hanging 
at  the  side,  is  of  importance,  i)ecau.se  any  asynimetry  will  show 
changes  in  the  relation  of  these  two  triangles.  Although  the  signs  of 
scf>liosis  are  marked  in  severe  crises,  the  early  symptoms  are  at  times 
but  slitrhtly  noticeable.  Attention  is  attractetl  to  the  condition  by  a 
liigh  slioulder  or  a  high  hip. 

For  the  purj^^Ktse  of  examination  the  jmtient  should  be  strip|»ed  to 
the  waist  and  any  asymmetry  carefully  noted,  the  jx»sition  of  the 
shoulders  and  of  the  shoulderJjlades,  the  relation  of  the  trunk  to  the 
pelvis,  the  Relation  of  the  triangles  of  the  wuisi,  proniinenec  of  the 
ribs,  or  pn>niiueiiee  tiue  to  rotation.  The  [tutient  t^liould  stand  with 
the  heels  together  and  in  as  normal  |>ositi«m  as  |>ossible.  An  exami- 
nation should  l>e  prolonged,  so  as  to  allow  the  spine  to  a^ume  it^ 
liabitual  fx>?ition,  for  the  i>atient«<  are  apt  to  stand  in  a  force<i  attitude 
<biring  the  first  moments  of  the  examination.  If  needs  lie,  a  few 
exercises  may  lie  done  so  as  to  overcome  this  forced  attitude.  After 
having  the  piitient  cross  the  arms  over  the  che<t  in  fn>nt,  tlie  l>ack 
should  be  examined  :  fir^t  while  standiug  ere<%  and  then  wliile  bend- 
ing forward ;  next  the  lateral  mobility  $ih(»idd  be  taken  and  an 
endeavor  made  to  f>vercome  the  ileformity  by  suspension  or  by  manual 
pressure.  Most  modern  orthopaedi^ti^  demand  that  the  scoliosis  should 
be  accurately  measure«l,  so  as  to  lie  able  to  judge  of  the  success  of 
treatment.  This  problem  has  not  been  solved  in  spite  of  the  many 
methods  of  measuring  that  have  (>eea  recommended.     (Ztmder,  Beely, 


With  left  convex  hinibar  sofillnsfs  the  ritrlit  trianjrle  of  the  wnu 
will   he  iucreasedj  wherras  the   UAl  will  bt*   (JiTtuDislie<l  or  completel^rj 
oh  litem  ted.     The  right  crest  of  the  ilium  is  more  pr<jminent  than  thej 
left.     The  .spinous  pr(Tces:«es  reach  the  nn*d]nn  line  again  at  aboat  the* 
anirle   i»f  the   seiipula  a)i<l   rotutioti   is   not  marked.     The  ritjlit-sidetl 
prominenee  nf  the  ribs  due   to   the  eon3pen«Uor\'  rurve  in   the  dor«al 
region  may  appear  earlier  anil  he  more  niarke<l  than  the  letl-sided  fold 
in  the  lumhar  region  due  to  rotation,  w  liieh  is  the  n^son  why  tiiis  form 
of  <leformitv   is  very   a|tt   to  he  coDsidere<l   a  primary   right  convex: 
tloi"sal  setvliosis. 

Sometimes  a  left  eon\ex  hmihar  ^cnlinsi.s  develops  inti*  a  left  convex 
enniplete  scoliosis ;  then  the  iVdd  due  to  rrttntion  in  the  lumbar  region 
and  the  pmminence  of  tlie  ribs  will  hoth  be  on  the  lei\  side. 

Primary  ritrht  convex  dorstd  seobosis  is  first  noted  on  aocoiint  of 
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the  slight  lateral  prrtniinence  of  the  ribs  antl  flattening  of  the  rijrht 
sitlc  L^'  the  eh«';it,  wliile  tbe  left  front  of  the  chest  is  more  prominent 
than  the  riirht  ?^iile.  The  >b»tn]iler-Uliiiles  sliow  the  deformity  (le»orii>eil 
al>ove.  A.-?  .^^oou  xis  the  s|)hirius  processes  begin  to  deviate  fmm  the 
me<Jiaii  line  eompensiitorv  eiirves  appear  and  a  left-siditl  fold,  due  to 
rotation  in  the  lumliar  n^ii>n.  It  should,  however,  be  reuieadx^red 
that  torsi(»n  may  be  verv  bli«:ht,  and  Ik?  overlookeil  bccau?*  f»f  the 
moderate  developnieiit  of  theise  enni}R'i)siitor\"  cur\*es.  The  ri^hl  tri- 
angle of  ihe  waist  dtx'jK'ns  and  tlie  liip  is  more  prominent.  The  left 
one  bt^imes  tlnttened.  Later  tlie  entire  trunk  is  displaeeil  to  the  right, 
and  the  right  arm  on  hangintj  down  does  not  t*«^me  in  (^mtact  with  the 
hip  at  a!l,  so  that  tlie  trianj^le  of  the  wrist  is  o|)fn  below.  The  left 
hip  will  now  l>e  more  prominent.  Bi»th  of  these  tA"j>es  of  scoliosis  are 
ob-icrveil  with  abtnit  e*pial  fret^neney.  f*nniar\'  left  convex  lumbar 
sc<>liosis  may  Ix*  si>mewhat  more  frequent  than  primary  right  convex 
dors;il  -eotiosis.  (Lorenz.)  Comf»ared  with  these  two  tlie  other  types 
are  unoJimmon. 

Prognosis. — The  progTio-sis  of  scoliosis  Is  always  grave,  and  depends 
up<jn  the  variety,  the  duration,  the  age  of  the  patient,  and  the  energ\' 
with  whicli  treatment  is  followtxl  out.  Altlmugh  the  re^uhs  are  veri- 
favnnible  when  treatment  is  eommeneeil  early  and  eontiuunl  faithfully, 
it  will  be  diificult  or  even  imfios-ilde  Ut  obtain  any  improvement  what- 
ever in  coM^  that  have  become  fixed,  and  in  these  cases  the  symptoms 
due  to  pressure,  such  as  neuralgia,  etc.,  Mill  have  oonsidenible  influ- 
ence' ujMin  the  gi'neral  e<mditii»u  of  the  patient. 

Treatment. — The  tn-iitrnent  of  s<*i>tinsis  generally  speaking  is  pro- 
phylactic. The  cjiusative  factors  that  have  lieen  con^idered  in  con- 
net-'tinn  with  the  etit»Iogy  of  scoliosis  should  Ik?  avoided  as  much  as 
pK^iblc.  Rhachitis  shoidd  be  euergeticidly  eombatHl.  Yotmg  chil- 
dren -hould  nnt  be  altowe<l  to  sit  up  U**y  long,  and  shouhl  not  be  car- 
rier 1  on  the  Siime  arm  for  too  great  a  length  of  time,  and  should  not 
be  halutuiilly  le<i  by  the  same  hand.  Childix^n  that  are  naturally  weak 
ghould  l>e  kejtt  recumbent  as  much  as  jwssible.  At  night  they  should 
hav«*  only  a  very  h>w  pillijw  and  if  possible  he  kejit  u|Hin  a  hair  mat- 
tress. Later,  attention  must  1m?  paid  to  the  synimetriail  devt'litpment 
of  bones  and  the  muscles  by  carefully  regulating  the  athletics.  The 
sitting  posture,  espe<"ia!]y  in  school  and  at  home,  should  be  carefully 
watched,  for  irapn^perly  c«mstmcte<l  benches  at  scho^il  and  the  chairs 
at  home  are  frc<piently  resinmsible  for  the  faulty  p>sition.  (Fig.  ,*50S.) 
The  hi'ight  of  the  chair  should  corre>|K>nd  to  the  k-ngth  of  the  leg  and 
the  depth  of  tlie  seat  to  the  length  of  the  thighs.  The  seat  it*;elf  should 
be  somewhat  higher  in  front  than  farther  l>ack.  The  distance  from 
the  s#'at  to  the  table  should  correspond  to  the  distance  of  the  eUw>ws 
fn>m  the  seat,  and  should  be  UJade  *^  to  5  cm.  greater  than  this  because 
the  elbows  are  lifted  a  little  while  writing.  The  desk  itself  should 
slant  at  an  angle  of  15  degrees.  The  distance  between  the  |>oster!or 
edge  of  the  desk  and  the  anterior  edge  of  the  seat  is  imjK>rtant,  If 
this  h  too  great,  the  child  is  obliged  to  bend  forward,  or  forward  and 
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sidewise,  whi<-h  in  the  latter  case  favors  seolif»sis  and  also  has  an 
rioiH  ettect  mMHi  the  eyes.     The  ^^nt  Klumltl  hv  pusluHl  up  to  the  d< 
iiiiti!  the  diht:i!iec  betAViHTi  the  Iwck  of  the  eluiir  and  the  margin  of  tl 
desk  is  but  little  more  than  the  sagittal  diameter  of  the  tnmk.      If 
bark  is  to  he  of  service,  it  should  be  inelinetl  hjiekward   at   an  anj 
of  idxHit  10  dep:rees  and   rt^aeh  up  an  far  as  the   slioribU»r-hla«leH.      Th? 
back  of  the  chair  sh(udtl   eorrej^|Hmd   to  the  n«>rm:il   eurvatures  of  t|je_ 
himbar  ji^^rtion  of  the  ."^iiJne.     This  rehitioii  of  the  chair   to  the  tal 
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applies  only  while  sitting  and  writing,  and  a  giHid  sehool-desk  am 
chair  should  \te  so  arranged  that  by  eiome  simple  cfmtrivance  the  :^il 
can  be  so  changtHl  as  to  enable  the  ehifd  to  stand  without  bending  ih< 
knees  or  hijKs. 

It  has  been  seen  that  the  jwjsition  of  the  head  is  iniluenetHl  hv  the] 
slant  of  the  writing  and  the  direction  of  the  line  upon  which  the  child 
writes.     There   is  kiist  tendeuey  to  turn  the  head  sidewise  Mhen   tlm\ 
lines  are  partdlel  to  the  margin  of  the  table  and  when   the   writing 
is  at  right  angles  to  the  same.     This  only  happens  with  vertiail  wxit- 
ing  and  not  with   slanting,  and   for  this  reason  it  wuubl  be  far  Ix'tter^ 
to  intrfMluce  the  former  in  all  schools.     Children  that  show  any  teo- 
deney  to  seoliosb  shonld  by  all   means  l>e  taught  to     use   tl»e  vertical 
system. 

If  there  is  already  evidence  of  scoliosis,  treatment  should  com- 
mence immediately  and  very  energetically.  The  author  will  not  pre- 
sent all  the  methtxls  that  might  be  applied  in  this  direction,  but  will 
couiine  himself  to  those  of  a  more  general  nature. 
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It  is  of  great  imjv>rtanee  to  improve  the  genora!  coiitlitiuii,  Antcmia, 
rhuehitis,  and  disliirbanccs  of  uiitritioD  sbowUl  Ix?  airefuUy  utfendw! 
to.  Delicate  children  with  progrexniiig  scoliosis  shivuld  he  taken  fnun 
Hchool,  iir  the  lumrs  .should  he  so  arniiigeil  that  they  sit  in  one  iwisitiim 
as  little  as  possible.  Sometimes  living  in  the  country  or  at  the  s«i- 
shore  ha*j  a  Ijetiefieial  eHeet.  In  the  early  st*iges,  and  still  uirtre  in 
the  protiromal  stage,  it  is  desinil>le  to  impress  iifmn  the  patients  the 
importance  of  er^rrecting  their  faulty  jiosition  so  that  they  may  learn 
to  assurae  a  normal  posture  by  aetive  mtiscnlar  action.     The  children 
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should  be  continually  reminded  and  their  vanity  in  this  direction  stimu- 
lated an  ranch  as  |>i>ssible.  An  effort  should  be  made  to  strengthen 
the  muscular  system  by  appropriate  athletics  and  massage,  so  that 
the  children  become  sufficiently  str« mg  U*  hold  themselves  erect.  In 
the  later  stages  the  positions  due  U^  eontraetnre  and  beginning  anky- 
losb  must  Ix'  (Mimbate+L  The  spine  shoidd  \h'  immol»ilized  as  much  as 
pissible  and  rotation  limited.  W^ith  present  methtids  it  is  not  possi- 
ble to  restrire  the  normal  conditions,  and  the  surgeon  is  thereflin^  forced 
to  be  content  with  even  slight   improvement  or   with   a  statiooai;)' 
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conditiuu.     The  tr«atmciit  may  he  suhilivitled  in  the  following  man^ 
ner:   1,  General  ;«iJ  special  gymtiastir^  (active  redressement  and  mas- 
sage).    2.  ljiyiiol>iliziitii>n  of  the  spine  Ijv  (a)  suspension,  exereising; 
(6)   [lassive,   mednHlioul   eorreetioa  (retlressement).      3.    I\»rtative  sup- 
porting apparatus;    4.    Iveeumherant    apparatus.      Exereises   are   most 
important  with  any   inethtxl   of  treating  seolii>sis  iind    in  any  stage  of 
scoliosis.     Tlie  surj^eon  should  a.lways  insii^t  upon  these,  because 
tain  of  tlie  otlier  tlicrapeutve  measures  are  distinctly  injurious  if  uot| 
oomhiued  with  exereis<'s.      In  patients  with  ktend  curvature  the  exer- 
eises  should   involve   the  entire  mnseular  system,   because   all    of  ihej 
nniseles,  and  not  only  the  niuseles  of  the  hack,  arc  apt    to   be  weak. 
(Fig.  :W.K)     Calisthenies    and    exercises    with   dumb-bells    and 
should  he  perf(>rmed  under  supervision.     Tlie  rules  and  rejLjuIations  fni 
this  hraneh   of  treatment  are   given  in   works  of  v.  Mikulicz,  Toma- 
sezewski^  Sehreher,  Sehitdhaeh^  and  Angerstein,     Exercise  with  einipl 
resisting  apparatus  is  also  of  value. 
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Beely's  rowing  aMvLmiU5. 


Besides  these  general  g^'ranastic  exercises  special  attention  stioufa 
be  paid  to  the  muscles  of  the  hack  themselve.s.  The^  exerei.ses  may 
be  symmetrical  and  affect  hi>th  sides  evenly  or  I  hey  may  Lh?  asvm- 
metricaL  The  former  include  the  exercises  that  Ilex  and  extend  the 
triink  and  rotate  the  back      The  exertion  may  be  increased  by  extend- 
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ing  the  liaods  or  Uv  a-^ing  liglit  dumb-lx'Us  or  rod.*.  By  placing  a  rod 
behind  the  back  and  through  die  elliowts  the  childreu  arc  furcvd  to 
:^tand  erect.  Excrciiie>  fKTtbmied  while  lying  down  are  of  t^pecial 
value.  The  feet  are  tie«l  t«i  a  timi  Ix-nch  that  is  I'venly  |iaddeil  and 
then  the  trunk  i?i  rai^^Ml  fn«ni  the  tabh*.  The  extens<irs  nf  the  back 
and  the  rotators  of  the  front  may  be  strengthene<l  in  this  way.     ThessC 
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exercii^es  may  be  cotnbined  with  extension  of  the  head  and  exei 
with  tlie  arms  with  or  without  the  oid  of  dum}>>l>flU,  etc.  The  exer- 
cises luay  he  symmetrical  or  assyni metrical.  Bci'ly*?^  rowing  ap|xiratUi> 
has  proved  of  c^fjceiul  value.  The  muscles  of  the  Ijock  are  obliged 
to  do  considerable  work  and  the  curvature  of  the  spine  is  eorreetetl  at 
the  same  time.     (Fig.  .'MO.)     Stretching  the  t«pine  may  be  achieved  by 
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having  the  patient  placi'  tUv  hnnds  iijMtii  the  liips  and   then   extend  tin 

gpiiic  as  niud»  as  possible.     (Fig*  '111,) 

The  unilati'nil  or  tif^ymmeU'ivnl  t*xoivi.ses  are  not   doue  tor  the  pur- 
p)R*  of  t-om bating  unilateral   muscular  atrophy,  as  was   ic»rmerly  suj 
posod^  but  »v|>resent  iKtive  o'»rrei'ti\*o  oxorriscs  that   forct*    the   spine-  U 
assinno  a  pftsilimi  *li  fieri  tig  as  nulicnlly  as  pjssihlf   iVoni   that  »»♦*  i\\ 
pathitlogittil   f*iinditi(m.     These  exercises  phLHild  ^>e  done   only   undc 
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carefid  siiporviston,  f«tr  in  coinplieatcHl  i-ases  it  may  hajipen  that  (me- 
curve  18  favonibly  infhitriccHl,  wIrtcjis  atintluT  miiy  be  increased.  A 
great  many  of  the  nnilatenil  exercises  have  this  fault,  and  the  author 
will  therefore  mention  only  (wo  of  the  most  effective  cjorrective  exer- 
cises. One  of  these  is  evident  fivim  Fig.  iU'J,  and  may  be  Use<l  esf»e- 
cially  in  dorsal  scoliosis  or  in  complete  scoliosis.     The  second,  depicted 
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in  Fig.  313,  rfprtsients  a  Ciimplcte  cliangv  in  the  eune  of  the  spine  in 
the  iintst  c<unmcin  variety  i>f  iloiihle  scciliosis.  Tlie  jiiitient  phiees  the 
alKliK'ktl  right  lt*g  f«*r\vard,  Tlie  lett  iiaml  i.-^  jihieetl  on  the  head  aiitl 
the  riglit  over  the  pnjiiiineot  Hits.  At  tvmnunni,  the  right  leg  is 
flexwl  at  the  knee  and  hip.  The  ehiki  then  t)emls  the  trunk  to 
the  left  and  extends  the  left  e!bi>w  upward  as  nmeh  a:*  [Kjssilde  and  to 
the  left,  wherwis  the  right  arm  hring^  pressuix-  uver  llie  deformed  riUs. 


Fir..  313. 
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Flexion  «>f  the  ahdueteil  le^ changes  the  lumbar  K.*nlifi$is,  and  the  other 
motion?*  eliange  the  dors:d  eurve  into  the  opposite  variety.  It  h  very 
im|M>rtant  in  all  nf  these  exerei."i(^  to  have  the  elnklren  learn  to  per- 
form them  ueeurately,  and  they  should  alwj  W  taught,  es|KX»ially  in  the 
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exercises  U[K)n  the  table,  to  breathe  deeply.     They  should  do  this  at 
command. 

The  muscles  should  also  be  strengthened  by  energetic  massage.  The 
extensors  of  the  back  should  be  rubbed  from  above  downward  at  either 
side  of  the  si)ine,  and  the  latissinius  dorsi  and  trapezius  should  be 
rubbed  in  the  direction  of  their  fibres.  These  muscles  should  then 
be  kneaded,  and  linally  they  should  be  slapj>ed.  This  is  done  by 
holding  both  hands  at  right  angles  to  the  spine  in  a  position  of 
semipronation.  By  supinating  the  hands  completely  the  finger-tips 
touch  the  back  suddenly  and  elastically. 

With  an  early  scoliosis  exercises  and  massage  will  be  sufficient ;  but 
when  the  condition  is  well  advance<i,  other  means  should  be  used  to 
combat  the  increasing  rigidity  and  rotation.  In  these  stages  passive 
immobilization  and  corrwtive  exercises  should  go  hand-in-hand  with 
strengthening  of  the  muscle^*.  All  metluxls  that  aim  only  ^t  correction 
and  achieve  this  at  the  exj^ense  of  the  muscles  are  to  l)e  condemned. 
They  place  the  spine,  of  a>urse,  in  a  iK^tter  position,  but  the  inactivity 
of  the  muscles  allows  them  to  degenerate.  Treatment  of  scoliosis  with 
Sayre's  plaster-of-Paris  corset  therefore  is  to  be  condemned,  as  well  as 
correction  under  an  anaesthetic,  such  as  has  recently  been  recommended. 
In  the  first  place,  this  latter  j>iXH'e<lure  is  not  without  danger  and  de-. 
mands  prolonged  ti-eatment  with  plaster-of-Paris  jackets. 

Of  the  measures  that  tend  to  extend  and  immobilize  the  spine,  sus- 
pension should  first  be  mentioned.  Hanging  exercises  on  flying 
rings,  the  horizont;d  pole,  and  the  diagonal  and  horizontal  ladder  are 
also  recommended.  Besides  this,  exercist*  on  an  apparatus  especially 
constructetl  for  the  treatment  of  scolia^is  is  to  be  recommended. 

Wagner^s  apparatus  has  been  received  with  much  favor.  The  head 
is  fixeil  in  a  sort  of  Glisson  sling,  which,  however,  allows  of  motion 
in  all  directions  on  account  of  the  Kill-and-socket  joint  attached.  The 
patients  should  swing  and  rotate  the  trunk  or  swing  the  legs  and  try 
to  replace  the  defornuHl  spine  by  uneven  upwanl  traction. 

The  use  of  an  incliiu'd  plane  is  vtn-  extensively  advt>cated.  There 
should  always  be  some  arramzonunt  sn  that  the  head  maybe  susi>ended 
at  the  upper  eiul.  This  :ippanuiis  i-  of  es|H\'ial  value  for  exercises 
that  tend  t«>  overeome  s|Hvial  |H>int>  in  tlie  deformity.  (Hiisner  and 
V.  Mikuliez.)  Susptii-inn  is  supposiil  to  extend  the  eurvi^  spine  and 
overeome  tluMletorinity.  Manual  n'plaeement  by  applying  dirtvt  j)n.^ss- 
ure  to  the  prominent  ]>orrion  of  the  eurve  >erves  the  same  pur|H>se,  and 
may  he  done  while  lyinir  ilown  or  while  sus|H^ndi\l,  either  by  the  hands 
or  l>y  si>me  one  of  the  ap|i;iratus  inventtnl  f()r  this  j>nrjx>se.  Rollers 
oi'  various  -ort-  with  pulhy  attachments  have  beiMi  used  for  this  pur- 
|>ose,  e-|H'eially  hy  V.  Mikulicz.  ( Fiir.  315.)  Press u re- jxids  have  also 
Kvn  u-itl  with  the  iilea  of  keeping  the  eorrtx^tinl  pvition  as  long  as 
|>ossible.  ( Generally  the  pre.-surt^pad  is  eombineil  Avith  sus{^>ension,  as 
in  the  appai-atu-  eonstrueted  by  Hotfa  and  nxHlititHl  by  Si'lunle,  Dolega, 
and  S^'hulrhe--.  It  i<  «(uestionable  whether  any  of  thes<:'  machines  give 
jHM'UKUuiit  re-ults.      Thev  shouKl,  however,  be  tried  in  severe  cases. 
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In  immobilijting  the  joints  the  |)endultinfi  principle  has  been  kept  in 
mind  in  orm^tnirtincr  apparattLs  that  is  verj"  effective^  (Krukenberg, 
Hiiu<lwk,  Sohnlthe^.) 

It  is  not  easy  to  jud^  of  the  amount  of  success,  for  it  freriuentlv 
hapiK'ns  that  appaR'nt  improvement  is  otVset  hv  tlaniage  to  the  nin;*- 
cular  i^ystein  which  leaves  the  |iafient  in  a  condition  no  better  than  that 
before  treatment  was  instituted.  This  applies  es(>ecially  to  bnux^s,  the 
vnbie  of  which  is  much  overrateil.  Wlien  use*!,  they  sbouUl  l)e  com- 
bined with  exerciser.  No  brace  is  able  to  change  the  bony  <leformity, 
because  the  patients  eonld  never  withstand  the  amount  of  pressure  nec- 
A  brace  is  only  able  to  retain  the  position  that  can  be  assumed 


Fia.  315. 


Roller  combined  with  loclined  plane ;  weight  and  pallej.    (v.  >fiku1icz.;i 

by  active  correction  op  in  aggravated  cases  by  immobilization.  The  arm 
crutches  may  sup|K>rt  a  certain  part  of  the  body  weight  and  furnish 
permanent  suspension.  If  possible,  the  brace  should  be  made  so  tliat 
the  muscles  are  not  c<:»mpletely  without  function. 

Schulthess  considers  that  all  corsets  are  to  lie  condemned  and  ba^j 
seen  only  disastrnus  eAWt**  from  their  use.  Hoffa,  Tausch,  Jfiachims- 
thal,  Kolliker,  Vulpius»  and  I^inge  consider,  on  tJie  other  hand,  tlint 
corsets  are  an  cxtrem<'ly  valuable  aid.  According  to  the  views  held  in 
the  clinic  at  Hreslau,  the  use  of  a  stiff  corset  in  the  early  ^ia^^  of 
scoliosis  is  to  ho  condemned.  When  the  curvature  shows  a  tendency 
to  increase  in  spite  of  energetic  massage  and  exercises,  it  may  be  neoes- 
sawy  to  ibmish  the  [latient  with  some  sort  of  a  brace,  especially  during 
school  hours.     This  apparatus  should  allow  of  a  certain  amount  of 
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niatioTi,  however,  nm\  the  atitltor  ns  ii  rule  prefers  v.  Mikulicz's  bra< 
wbieb  Is  an  inipruvenieiit  oti  Nyrop's!. 

Mikulicz's  appamtns  (Fig.  317)  consists  of  a  pelvic  band  wn 
Ht'ssing's  hucklcs.  A  dorsal  upright  is  fastened  to  this,  which  su] 
ports  the  tTuk4u\s  aiul  tlu-  j>reh>ure'[>ad.  This  apjjaratu.K  extendi^  th( 
spitie  while  die  pnd  ils<']f  presses  iipnu  the  prominent  ribs.  It  is  an 
ailvantage  wiih  this  appanttus  thai  the  anterior  pfjrtion  of  the  botljj 
reniains  perfei-dy  free»  and  therefore  the  hniee  does  not  interfer 
rcspinitioii.      I>e?^id(  s,  the  hraee  is  extremely  elastic. 

Fio,  :U6.  Fir;.  :i]7. 


Hessing*8  em-set  it?  extensively  used,  and  is  of  value,  not  only  in 
overeoming  die  defr>rrnity,  hut  also  frtmi  a  eonnede  ^tiindpoiut.  The 
author  eoDsiih^rs  tlie  altiTatioiis  in  this  fipparatns  that  have  l>een  sug- 
gesknl  hy  Vuli>ius  and  which  make  the  eort^et  sdtK  t(»  l)e  of  uncertain 
value,  ebietiy  iH-eiiuse  the  chest  \s  completely  surruuiidetl  luid  the  iiitlu- 
eiiee  up<ni  the  growtli  nf  the  thorax  is  detrimental. 

For  imtieiits  with  nuHlenite  means  a  ci-lhilnid  corset  may  be  made 
quite  servit«ahle  hy  cutting  it  up  the  buck  and  putdiig  in  a  lacing. 
The  spine  is  not  completely  imniol>ilize<l  in  this  way  (Figs.  318  and 
31U),  and  the  corset  is  best  laced  with  pla^tie,  so  as  to  interfere  a« 
little  as  possible  with  respirattori. 

In  aggravatwl  eases  the  audior  employs  stiff  corsets  and  uses  the 
material  dcscrihetl  on  page  740.  When  there  is  severe  neuralgia, 
these  jacketvS  may  be  of  greiit  value  in  overcoming  the  pain.  All 
braces  should  be  applied   while  the  patient   is  e^usjH-'nded,  and  in  all 
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tion to  the  corsiet. 
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Neuromuscular  Scoliosis  (Iscbias  Scoliotica). — With  sciatica  it 
ig  not  liiitHinimoii  t<»  have  mark^xl  onrvattire  of  the  spine.  Gusi^en- 
bauer  ntlleil  attention  to  this  -.yhjei't  in  1878,  and  adviK^atinl  the  name 
neumnius^'nlar  s^eolio^i^.  K^x-her  in  the  follcivviog  year  >iiirL'e>teil  the 
name  i^chias  scoliotica.  It  is  iuo!*t  common  to  liave  -•»-<all«<l  hetero- 
gi-netm^  scoliosis  in  e*innection  with  sciatica.  The  trunk,  especially 
the  dorsal  trunk,  is  inelinetl  to  the  opposite  side,  where:ii!  the  innibar 
column  and  the  lower  dorsal  vertebne  show  a  curve  with  the  convexity 
toward  the  <lisease<l  side.  In  homologt>nous  scoliosis  the  trunk  is  dis- 
phiced  tnwanl  the  affected  side  and  the  convexity*  of  the  himbur  column 
is  to%vanl  the  hetdtliy  side. 

Of  late,  eases  of  alteroatin^  scoliosis,  in  which  the  patient  sliows  at 
cue  time  heterogeneous  and  at  another  time  honiolrigous  scoliosis,  have 
also  been  reported.  A  patient  thirty-five  years  of  age  had  suffered  for 
one  year  from  right  sciatica  and  presented  for  several  months  a 
homologtms  scoliosis.  (Fig,  320.)  For  weeks  at  a  time  be  L<  per- 
fectly straight.  The  jxiin  increased  in  the  right  hip  and  leg,  and  on 
arising  tn  the  morning  he  is  bent  first  to  the  right.  After  some  time 
be  becomes  tired  and  then  supports  himself  on  his  bands  and  knees, 
just  as  a  ftatient  with  Pott's  disease.  The  body  is  immediately  flexed 
to  the  opposite  side  and  typical  heterogeneous  scoliosis  appears.     (Fig. 
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of  stiitic  origin,  and  the  patient  'n^  Fupposo*!  to  endeavor  to  avoid  |>aio 

by  oxtendinjr  or  hendinfr  the  hijK  nm\  kiiw-joiiits,  VulpiiL^  punsiderSi 
thv  i'uniiition  to  be  a  rcilcs  muscular  spasm.  Ebret  call:*  attcutiou  irtJ 
tbe  position  of  the  legs  in  patients  witlt  fresh  attack?  of  sciatica  that] 
are  in  ]wd.  He  ^liowetl  with  anatnrnie:il  preparations  that  the  5ciatio] 
nerve  was  relaxo<]  by  abdtietittn,  rciiati<>n  out  ware!,  and  slight  flexion. 
of  the  thitjh  cr>mb]iieil  with  a  slijrbi  amount  of  flexion  at  the  knee-] 
joint    Most  patients  with  acute  attacks  of  sciatica  xsiiuine  this  position^ 
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in  bed.  On  getting  up,  sciatic  scoliosis  is  supiK>sc?d  to  develop  as  com- 
pensation for  the  position  assumed  for  the  purpose  of  relaxing  the 
ner\'e.  Although  this  explanation  is  very  plau£;ible,  it  does  not  explain 
the  other  varieties  of  scoliosis,  for  instance,  the  alteniating.  Not  in- 
frequently there  is  considerable  displacement  of  the  tnmk  contrary  to 
the  laws  of  gravity.  Besides,  in  hip  disease  very  similar  deformity 
should  be  expected.  The  author  believes  that  Vulpius'  opinion  is 
correct,  and  tliat  sciatic  scoliosis  is  largely  due  to  contracture  produced 
by  muscular  spasm.  These  spasms,  to  be  sure,  may  be  partly  due  to 
the  patient's  desire  to  relax  the  sciatic  nerve. 

Treatment. — ^The  treiitment  of  neuromuscular  scoliosis  U  the  treat- 
ment of  the  original  sciatica.  The  author  has  had  considerable  success, 
however,  in  combating  the  scoliosis  directly  by  braces,  suspension,  and 
exercises.  Massage  of  the  back  and  legs  and  careful  active  and  passive 
motion  will  gradually  overcome  the  contracture.  Beely  recommends 
his  rowing  apparatus  in  conjunction  with  a  brace,  because  in  this 
machine  not  only  is  the  scoliosis  straightened,  but  the  sciatic  nerve  also 
is  stretched.  The  author  has  repeatedly  seen  beneficial  results  from 
the  use  of  this  apparatus. 
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prognosis  of,  444                                   ^^^H 

Cystosarcoma  phyllodes,  57S 

syraptoms  of,  444                                       ^H 

proliferation    of    mammarj    gland, 

treatment  of,  444                                          ^| 

578 

of  vertebral  ends  of,  445                             ^| 

Cv8ts,  blood-,  of  neck,  126 

unilateral,  of  lateral  joints  of  ver*   ^^^| 

diagnosis  of,  127 

tebr^,  667                                             ^^H 

symptoms  of,  127 

Ductus  thyroglossus,  fistulae  of,  21           ^^^H 

prognosis  of,  128 

diagnosis  of,  22                                ^^^H 
prognosis  of,  22                               ^^^H 

treatment  of,  128 

branchiogenie,  of  neck,  120 

treatment  of,  22                                ^^^H 

diagnoHis  of,  122 

Dupuis  canula,  281                                   ^^^H 

prognosis  of,  122 

^^^^H 

symptoms  of,  122 

pCHINOCU€CUS  of  chest-wall,  471         V 
VA      diagnoi^is  of,  471                              ^^^1 

treatment  of,  122 

congenital  serous,  of  neck,  123 

treatment  of,  472                            ^^^H 

diagnogis  of,  126 

cysts  of  neck,  129                                 ^^^H 

prognf»«i3  of,  125 

diagnosis  of,  129                            ^^^H 

treatment  of,  125 

prognosis  of,  130                           -:^^^H 

echinococcus,  of  neck,  129 

symptoms  of.  129                            ^^^^H 

diagnosis  of,  129 

treatment  of,  130                            ^^^H 

prognoflid  of,  130 

of  lung,  521                                           ^^^1 

symptoms  of,  129 

diagnosis  of,  532                                ^^^| 

treatment  of,  130                             ' 

prognosis  of,  522                                 ^^^H 

sebaceous,  of  chest-wall,  461 

symptoms  of,  521                                ^^^H 

treatment  of,  461 

of  mammary  gland,  575                       ^^^H 

of  mammarv  gland,  581 

of  pleura,  500                                         ^^H 
diagnosis  of,  501                                   ^^^H 

Of  neck.  128 

of  skin  of  neck,  128 

symptoms  of,  50O                               ^^^H 

subcotaneoDs  dermoid,  of  neck,  126 

treatment  of,  501                                 ^^^H 

diagnosis  of,  126 

of  spitie,  761                                          ^^^H 

treatment  of,  126 

diagnosis  of,  764                                  ^^^^| 

prognosis  of,  766                                  ^^^H 

T\ECX)RTIZATIONof  lungin  pleural 
Xj    effusion,  499 

symptoms  of,  763                               ^^^H 

treatment  of.  767                                ^^^H 

I>ennatogenic  contractures,  37 

of  thyroid  gland.  346                               ^^^H 

Dermoid  cysts,  subcutaneous,  of  neck. 

Emphysema  of  mediastinum,  5411           ^^^H 

126 

Empyema,  480                                            ^^^H 

diagnosis  of,  126 

necessitatis  of  chest-wall,  454                      ^^k 

treatment  of,  126 

oiterationa  for,  pneumothorax  after,        ^H 

Dermoids  of  chest-wall,  461 

493                                                       ^^^ 

treatment  of,  461 

prognosis  of,  581                                    ^^^H 

of  lung,  529 

symptoms  of,  481                                    ^^^H 

Diaphragm,  injuries  of.  418 

treatment  of,  481                                       ^^^H 

diagnosis  of,  420 

varieties  of,  483                                     ^^^H 

prognoait  of,  420 

metapneumonic,  483                          ^^^^| 

Bvmptoros  of,  419 

prognosis  of,  484                             ^^^H 

treatment  of,  421 

treatment  of,  484                            ^^^H 

aorgical  diseases  of,  555 

putrid,  484                                           ^^H 

Diphtheria.  croui>ouj*,  176 

staphylococcic,  484                             ^^^1 

diagnosis  of,  181 
pathological  anatomy  of,  175 

streptococcic,  484                                ^^^H 

tuberculoiL«,  485                                  ^^^H 

symptoms  of,  178 

treatment  of.  485                            ^^^H 

treatment  of,  181 

Enchondroma  of  cheat- wall,  466                     H 
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Enchondroma  of  chest-wall,  etiology  of^ 
467 
pix^oosis  of,  468 
symptoms  of.  468 
treatment  of,  469 
of  lung,  528 
of  neck,  137 
Endothelioma  of  lung,  529 
Enucleation  in  treatment  of  goitre,  329 
Ephelides  of  chest- wall,  461 

treatment  of,  461 
Erysipelas  of  neck,  76 
Exothyropexv  in  treatment  of  goitre, 

339 
Exploratory  puncture  in  operations  for 
pleural  dBTusions,  488 

FIBRO-adenoma  of  mammary  gland, 
578 
treatment  of,  580 
Fibroma  of  chest -wall,  464 
treatment  of,  465 
of  lung,  528 
of  neck,  182 
diagnosis  of,  132 
prognosis  of,  133 
treatment  of,  133 
Fi»tul»  of  larynx,  220 
diagnosis  of,  221 
treatment  of,  222 
of  ductus  thyroglossus,  21 
diagnosis  of,  22 
prognosis  of,  22 
treatment  of,  22 
of  neck,  17 

from  second  branchial  cleft,  18 
svniplonis  of,  20 
<liagnosis  of,  20 
of  trachea,  220 
diagnosis  of,  221 
tresitnu-nt  of,  222 
Follictilar  ^'oitrc.  315 
Foreign  Ixxlir*.  in  jiir-])jissage*i,  103 
tliajrii(>si>  <»i,  \(\\) 
j»alhol(t^'ic;il  cliMiiiro  from,  165 
]>r(>^'-n(»i>  <il.  1 «'.'.» 
ircMtui.'jit  ..I.  171 
Fossil,  sii|>r:»<l:i\  iciilai .  .'ib-cosses  of,  84 
Fra«-tiir<-  ..1'  hy..i.l  \u^^\v,  .'N 
<li:iL'nu^i>  (it.  .".^ 
-ynij'toni^  •.!.  ;5S 
tr«';iliii<iit  ul".  :{s 
isolat.-.l    ..1   arc  Ih'v  ut'  vcrtt-brfr.  683 
<ii:iUMi(i>i*  (,1\  (is.". 
t  r<-:il  II. f  lit  <.|'.  i;.s;5 
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Fracture,  isolated,  of  yertebre,  672 
etiology  of,  674 
symptoms  of,  675 
treatment  of,  678 
of  larynx,  150 
anatomy  of,  151 
diagnosis  of,  153 
prognosis  of,  154 
symptoms  of,  152 
treatment  of,  155 
of  ribs,  428 

of  bony  portion  of,  428 
course  of,  489 
diagnosis  of,  489 
direct  fractures,  432 
indirect  fractures,  432 
prognosis  of,  440 
symptoms  of,  487 
treatment  of,  440 
of  costal  cartilages,  441 
diagnosis  o^  443 
prognosis  of,  444 
symptoms  of,  4^ 
treatment  of,  444 
of  sternum,  421 
course  of,  426 
diagnosis  of,  426 
prognosis  of,  427 
symptoms  of,  425 
treatment  of,  427 
of  trachea,  155 
diagnosis  of,  156 
prognosis  of,  156 
symptoms  of,  156 
treatment  of,  157 
of  vertebrae  due  to  compression,  n 
suits  of,  681 
Franzes  method  of  ligation  of  vertebn 

arterv,  52 
Funnel*  chest,  448 

GANGKENE  of  lung,  510 
diagnosis  K^i,  ol'^ 
>yniptoms  of.  512 
I  real  men  t  of.  ."ilS 
Gelatinous     oarcinouia    of    mammar 

jrland.  5>S 
Glisson's  sliniT.  731 
lihuk's  ].honaiion  apparatus.  291 
(Toitre.  297 

abnormal  }>osition  of.  3U» 
aceessory.  310 
colloid.  3ir> 
cystic.  Sis 

treatment  oi,  342 
dijurnosis  of.  313 
ditTnse  hy]>er!ro}<hy.  3<X> 
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etiology  yA.  2".«: 
toilicular,  315 
inllammations  of.  344 
injuries  oi'.  344 
partial  hyjvertri^pby,  300 
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Ooitre^  pathologicAl  ftliiteai7  of,  399 

paetH>perative  U'tanj,  834 
recurrence  of.  after  operation,  S30 
relations  of^  u*  surrounding   tisBUes, 

304 
symptoms  of,  307 
treatment  of,  320 
medicinjiL  320 

injection-therapy,  321 
orgauothera[»v,  321 
surgical,  322 
dangere  of,  331 
enucleation^  329 
exolhyropexy,  339 
ligation  of  thyroid  artery,  839 
partial  excision.  325 
tracheotomy,  341 
transplantation  of  goitre,  339 
varieties  of,  :i03 
Graves'  di^ease^  357 
diagnosid  of,  358 
etiology  of,  3o7 
prognosis  of.  li5S 
symptoms  of,  357 
treatment  of,  359 

HEMANGIOMA,     cavernous,     of 
chest- wall.  465 
treatment  of,  465 
of  neck,  130 
Hiemutoniyelia,  630 
sympKims  of,  630 
Ha-motborax,  456 
symptODLs  of,  486 
treatment  of,  487 
Heart,  injuries  of,  408 
diagntjdis  of,  409 
prngnneis  of,  410 
symptoms  of,  406 
treatment  of,  412 
operations  on,  553 
Rurgical  diseases  of,  548 
Helferich'i*  method  of  ligation  of  ver- 
tebral arterk',  53 
Hemorrhage  into  mediastinum,  540 
Hernia  of  lung,  455 
He«sing's  corset,  741 
Hydrothorax,  486 

treatment  of,  486 
Hyoid  b<ine,  diseases  of,  88 
fracture  of,  38 
diagnosis  of,  38 
symptoms  of^  38 
treatment  of,  38 
inflammation!!  of,  39 
tumors  of,  39 
Hypterpla^ia  of  tbymui'.  363 
Hyperplastic  lymphtimn,  simple.  89 
diagnosis  of,  92 
projnio«*is  of.  92 
treatment  of,  1*2 
Hyoertrophy,  di/Tuj^e,  of  tliyroid  gl&nd, 


I  Hypertrophy,  of  mammary  gland,  576 

1  treatment  of,  577 

'      partial,  of  thyroid  gland.  800 


IDIOCY  of  cretins.  353 
InHammations  of  goitre,  344 
of  hyoid  Ixme,  39 
of  noniial  thyroid  gland,  344 
infective,  of  thyroid  gland,  345 
of  neck,  75 

complications  of,  S5 
specific,  of  breast,  574 

of  larynx,  2«H 
of  trachea,  204 
submental,  83 

surrounding  great  venels,  88 
progno«i«»  of,  84 
treatment  of,  84 
of  thorax,  453 
diagnosis  of,  453 
treatment  of,  453 
of  vascular  space,  83 
prognoais  of,  84 
treatment  of,  84 
Inflammatory  diseases  of  larynx,  175 
of  trachea,  175 
processes  of  mediastiuum,  530 
Injectlon^therapy  in  treatment  of  goitre, 

821 
Innominate  artery,  arterial  aneDrisma 
of,  70  ' 
diagnosis  of,  71 
treatment  of,  71 
ligation  of,  54 
technic  of,  54 
vein,  ligation  of,  61 
IntercostiQ  neuralgia,  460 

treatment  of,  460 
Intntthoracic  veeaela,  large,  injariea  ot, 

417 
Intubation  of  larynx,  184 

apparatus  and  technic  of,  184 
[scbims  scoliatica,  799 


JAW,  angle  of,  abscess  at,  83 
Jugular   veins,   internal,    arterio- 
venous aneurisms  of,  73,  75 
ligation  of,  59,  60 
external,  60 
internal,  59 
Jury  mast,  737 

KELOIDS  of  chest-wall,  4<51 
treatment  of,  461 
Kocher's  methf»d  of  ligation  of  verte- 
bral after)',  52 
Konig's  spiral  cAnuta,  260 
Kyphosis.  769 
prognosis  of,  770 
symptoms  of.  77fl 
treatment  of.  770 
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LA^^riXECTOMY,  hone  f«rcei»a 
r,42 

with  opcmvl  lUira,  643 
Laryngeal  t-arlila^e!*,  dis]o<'ation  ol*, 
LaryiigitiK  liyinj^luttjca,  VJ7,  li>i) 
sub  mucosa,  lOfi' 

di;wi:n<>sis  of,  198 

prognosis  of,  lJt8 

syinploitiH  of,  197 

trL-atnient  of,  19« 
Luryiigorrlo,  147 
diajfiiosis  of  HS 
cltology  of,  147 
symptoms  of.  148 
tTfatmeiit  of,  148 
Laryngutoniy  27(j 
otmi plications  of.  287 
indications  for.  27<> 
laryngotrafhcototny,  277 
longitudinal  section  in,  276 
partial,  2 

guprathyroideft,  277 
t€chnie*of,  277 
total,  270 

trangvcrst'  division  in,  277 
Laryn  go  tracheotomy,  277 
Larynx,  actinomycosi!*  ot^  209 

treatment  of,  210 
angionja  of,  227 
artiticial,  288 
burns  of,  162 

diagnosis  of.  168 

treatment  of,  168 
carcinoma  of,  23<> 

diagnosis  of,  239 

propnofiis  of,  240 

jiymptomM  of,  238 

treatment  of,  240 
concussion  of,  149 

treatment  of,  149 
contusions  of,  143 

prognosis  of,  149 

treatment  of,  149 
exclusion  of,  282 

tecbnic  of,  282 
fibromata  of,  225 
fistulu?  of,  220 

diagnosis  of,  221 

treatment  of,  222 
fracturo  of,  I'jO 

anatomy  of,  151 

diagnosis  of.  l/iS 

prognijsis  of,  ir>4 

fsymptoms  of,  lo2 

tireatnient  of,  155 
in  Ham  mat  ions  of,  specific,  204 
inJiammntory  diseases  of,  175 
intijbation  of,  184 

apparatus  aiidtechnic  of,  104 
leprosy  of,  211 

diagnosis  of,  211 

prognosis  of,  211 

treatment  of.  211 


for, 


149 


Larynx,  lipoma  of,  227 

hipus  of,  207 

diagiuM^is  of,  21  »7 

prognosis  of,  207 

treatment  of,  207 

malformations  of.  145 

treatment  of,  140 
myxoniata  of,  227 
neunwes  of,  223 

treatment  of,  224 
new  growtlis  of,  225 
oMit'ma  of,  Ji*5 
>ymptonjH  of,  197 
diagnosis  of,  198 
prognosis  of.  198 
treatment  of,  198 
papilloniata  of,  226 
sarcoma  of,  23H 
diagnosis  of,  234 
treatment  of,  235 
Hcleromtt  of,  210 
diagrtosis  of,  210 
prognosis  of,  210 
treatment  of,  210 
stenosis  of,  211 
diagnosis  of,  213 
prognosis  of,  213 
treatment  of,  213 
syphilis  of,  207 

treatment  of,  209 
tuberculosis  of,  204 
diagnosis  of,  205 
prognosis  of,  206 
treatment  of,  206 
tumors  of,  benign,  225 
diagnosis  of,  228 
prognosis  of,  228 
symptoms  of.  228 
treatment  of,  229 
malignant,  233 
wounds  of,  157 
gunshot-,  167 
prognosis  of,  168 
symptoms  of,  158 
incisea  and  stab-,  158 
diagnosis  of,  159 
prognosis  of,  1 59 
symptoms  of  159 
treatment  of,  160 
Leprosy  of  larynx,  211 
diagnosis  of,  211 
prognf>sis  of,  211 
treatment  of,  211 
Lingual  artery,  ligation  of,  50 

technir  of,  fil 

Lipoma  of  chest- wall,  462 

diagnosis  of,  4^2 

Rymptoms  of,  462 

treatment  <»f,  462 

of  lung,  528 

of  maniniarv  gland,  581 
of  neck,  133 
diagnoHit»  of,  136 
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1 

Upoma  of  neck,  etiology  of,  136 

Lymph-glands  of  neck,  neoplasms  of. 

1 

treatment  of,  13G 

109 

^1 

Lortiij^is,  773 

secondary  malignant   involvement 

H 

diagnosis  of,  77 

of,  119 

H 

progno!«Js  of,  774 

syphilid  of,  108 

fl 

IreatHieiit  of,  774 

Lymphoma,  malignant,  110 

^1 

Liier  s  double  caouU,  258 

anatomical  relations  of,  112                __ 

^^1 

Lung*<,  abscess  of,  506 

diagnosis  of,  114                                 ■ 

^H 

diagnosis  of,  507 

prognoHis  of,  115                                 ■ 

^H 

pcrfonting,  454 

treatment  of,  115                                ■ 

^^H 

prognosLa  of,  508 

types  of,  110                                        1 

^H 

symptoms  of,  507 

miliary,  of  lung,  528 

^^1 

treatment  of,  508 

scrofulouii,  93 

H 

actinomycoRisL  of,  522 

simple,  89 

^1 

diagnosis  of.  524 

diagnosis  of,  92 

H 

symptoms  of,  523 

hyperplastic,  89 

^H 

dis«fts€s  of,  502 

prf)gnft!iis  of,  92 

^M 

general  techuic  of  operations  for, 

treatment  of,  92 

^M 

502 

tuberculous,  94 

^H 

echiiiococcus  of,  521 

diagnosis  of,  101 
etiology  of,  95 

^M 

diagnO!<Ls  of,  522 

^M 

prti^gnosis  of,  522 

hyperp'lasia  with  tubercles,  94 

^M 

symptoms  of,  521 

hyperpla;*tie  type,  94 

^M 

gangretie  of,  510 

prognosis  of,  102 

^M 

diagnosis  of,  513 

secondary  conditions;  due  to  exten- 

^H 

symptoina  of,  512 

sion  of  inDammation,  94 

^M 

treatment  of.  513 

symptoms  tif,  98 

^M 

hernia  of,  455 

lymphoma  associated  with  peri- 

H 

injuriea  oC  383 

glandular  processes,  100 

H 

diagnosis  of,  391 

without  periadenitis,  98 
treatment  of,  103 

^1 

prognosis  of,  392 

H 

symptoms  of,  384 

Lymph*isarcoma  of  neck,  109,  118 

^1 

treatment  of,  393 

symptoms  of,  119 

^1 

tuberculosis  of,  519 

treatment  of,  119 

^M 

tumors  of,  benign,  528 

^M 

dermoJtiB,  529 

\r  ALUM  suboccipitale.  726 

XfX     Mammary  gland,  actinomvcosta 

^M 

ent'ljondroniata,  528 

j^^ 

endotlieliomaU,  529 

of,  575 

H 

fibromata,  528 

anatomical  remarks,  557 

H 

li^mata,  528 

anatomy  of,  555 

H 

miliary  lympbomata,  528 

congenital  malformations  of. 

H 

ofitoomata,  529 

'^1 

malignitiit,  525 

diseases  of,  564 

^^1 

carcinoma,  535 

echinococcuft  of,  575                  M 

^^1 

diagnosis  of.  525 

hypertrophy  of.  576                    | 

^H 

prognosis  of,  52»« 

'treatment  of,  577 

^^B 

symptoms  of,  525 

inflammation  of,  565 

^1 

sarcoma,  526 

injuries  of,  563 

^^H 

diagnosis  of,  527 

neuralgia  uf,  576 

H 

treatment  of,  527 

treatment  of,  576 

^H 

Lupus  of  larynx,  207 

physio fr»gical  remarks,  557 

H 

diagn^j^is  of,  207 

physinUig)'  of,  557 

H 

prognosii^  of,  207 

syphilis  of  575 
tuberculosis  of,  574 

^1 

treatment  of,  207 

^H 

Lymphadenitis,  acute,  89 

diagnosis  of,  574 

H 

chronic,  89 

prognosis  of,  574 

H 

L>inpbangioma    cavemosum   of  neck,  i 

symptoms  of,  574 

^^1 

131 

treatment  of,  574 

^1 

diagnosis  of,  131 

tumors  of,  577 

treatment  of,  131 

adenoma,  580 

of  chest- wall,  4*>.i 

angioma,  580 

treatment  of,  466    ' 

carcinoma,  585 

Lymph-glands  of  neck,  dlfleasea  of,  89 

acinous,  586 

i 
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Mammary  gland,  tumors  of,  carcinoma, 
anatomical  distribution 
of,  592 
course  of,  600 
diagnosis  of,  599 
etiology  of,  589 
gelatinous,  588 
pathological     differences, 

586 
scirrhusi,  587 
symptoms  of,  596 
treatment  of,  602 
tubular,  587 
chondroma,  581 
fibro-adenoma.  578 
treatment  of,  680 
lipoma,  581 
myxoma,  580 
osteoma,  581 
sarcoma,  581 
diagnosis  of,  584 
treatment  of,  584 
sebaceous  cysts,  581 
Mastitis,  565 
chronic  cystic,  571 
infective,  568 

treatment  of,  668 
puerperalis,  567 

etiology  of,  667 
simple,  668 
treatment  of,  668 
Mastodynia,  676 

treatment  of,  676 
Mediastinitis,  acute,  530 
diagnosis  of,  632 
prognosis  of,  533 
symptoms  of,  630 
treatment  of,  633 
chronic,  530 
diagnosis  of,  632 
prognosis  of,  633 
symptoms  of,  630 
treatment  of,  633 
Mediastinum,  diseases  of,  530 
emphysema  of,  640 
hemorrhage  into,  540 
syphilis  of,  540 
tumors  of,  beniprn,  537 
malignant,  631) 
primary,  536 
course  of,  537 
diagnosis  of,  637 
etiology  of,  636 
symptoms  of,  636 
secondary,  539 
prognosis  of,  539 
symptoms  of,  539 
treatment  of,  539 
Membranes  of  cord,   diseases  and  in- 
juries of,  625 
Metapneumonic  empyema,  483 
prognosis  of,  484 
treatment  of,  484 


Mikulicz's  method  of  ligation  of  vex 

bral  artery,  62 
Muscular  wry-neck,  26 
anatomy  of,  29 
diagnosis  of,  32 
etiology  of,  27 
prognosis  of,  32 
symptoms  of,  31 
treatment  of,  32 
Myelocystocele,  655 
Myelo-cysto-meningocele,  661 
Myelomeningocele,  653 
Myogenic  contractures,  37 
Myxcedema,  355 
diagnosis  of,  366 
infantile,  365 
symptoms  of,  366 
due  to  removal  or  complete  destr 
tion  of  thyroid  gland,  357 
treatment  of,  356 
Myxoma  intracanaliculare,  578 
of  mammary  gland,  580 

NiEVI  of  chest-  wall,  461 
treatment  of,  461 
Neck,  abscesses  of,  76 
branchiogenic,  123 
actinomycosis  of,  86 
diagnosis  of,  87 
prognosis  of,  87 
treatment  of,  88 
aneurism  of,  66 
arterial,  66 
of  common  carotid,  66 
of  beginning  of,  70 
prognosis  of,  68 
treatment  of,  6S 
of  upper  part  of,  68 
of  external  carotid,  70 
of  innominate,  70 
diagnosis  of,  71 
treatment  of,  71 
of  internal  carotid,  70 
of  subclavian  above  collar  bos 
72 
prognosis  of,  72 
treatment  of,  72 
arteriovenous,  73 
of  common  carotid  and  intern 
jugular,  78 
prognosis  of,  74 
symptoms  of,  73 
treatment  of,  74 
of    external    carotid     and     ii 

ternal  jugular,  75 
extracranial,  of  internal  caroti( 

75 
of  subclavian  vessels,  75 
angioma  of,  cavernous,  180 
prognosis  of,  131 
symptoms  of,  131 
treatment  of,  131 
simplex,  130 
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1 

Neck,  arteries  of,  injuries  of,  40 

Neck,  fistula  of,  from  second  branchial 

I 

diagnosis*  of.  41 

clef^,  diagnosis  of,  20 

^1 

prognosi'i  of,  42 

symptoms  of,  20                             « 

^H 

yymptomj*  of,  40 

luTmang^ioma  of,  130                                 H 

^^1 

treatment  of.  A'l 

inflammations  of,  75                                   ■ 

^H 

ligation  of.  44-o,"> 

complications  of,  85                             1 

^H 

common  carotid,  44 

lipoma  of,  133                                            ■ 

^^1 

&t  level  of  cricoid  cartilage, 

diagnoais  of,  136                                   ■ 
etiology  of,  136                                    ^ 

^H 

44 

^^1 

betwt-en    heads    of    »t€nio- 

trcatnifnt  of,  136 

^^1 

mastoid,  44 

lyiiiphangionia  cavernosum  of,  131 

_S 

external  carotid,  49 

diiignoais  of,  131                                J 

^H 

innominate,  54 

treatment  of,  131                                  ^ 

^^1 

leehnic  of,  .>4 

lymph-glands  of,  diseaaea  of,  89 
neopuuims  of,  109 

^H 

lingual,  50 

■ 

technic  of,  51 

secoodanr  malignant  involvement 

■ 

Bubcla^an,     iji     BupraclaTicular 

of,  119 

H 

fu«*a.  53 

syphilis  of,  108 

^1 

technic  of,  54 

lymphosarcoma  of,  118 

H 

vertebral,  51 

primary,  109 

^1 

Chasaaignac's  method,  52 

symptoms  of,  119 

H 

FraT*a  and  Kocher*!}  method, 

treatment  of,  119 

^^1 

62 

nerves  of.  injuries  of,  62                           H 

^^1 

Helferich's  method,  53 

brachial  plexu.s,  64                           1 

^H 

HiktiUcz's  method,  52 

cervical  sympathetic,  64                 ■ 

^H 

boils  of,  75 

spinal  accessory,  65                         1 

^H 

branchial  clefts,  outgrowths  of  skin 

vagu5, 62                                          ■ 

^H 

of,  23 

neuroma  of,  136                                  •     m 

^^1 

carbuncles  of,  75 

osteoma  of,  137 

^H 

carcinoma  of,  primary,  138 

sarcoma  of,  primary,  137 

^1 

diagnosis  of,  139 

skin  of,  sebaceous  cysts  of,  128 

H 

prognosis  of,  140 

suppuration  of,  76 

H 

fivniptoms  of,  139 

submaxillary,  81 

^1 

treatment  of,  140 

diagnosis  of,  82 

^1 

cyst*,  blood-,  rtt  126 

prognosis  of,  83 

^H 

diagnrfsis  of.  127 

treatment  of,  83 

^H 

symptoms  of,  127 

symptoms  of,  81 

^^1 

proguositi  of,  128 

teratoma  of,  24 

^H 

treatment  of,  128 

diagnosis  of,  24 

^^1 

branchiogenic,  120 

igrmptoms  of,  24 

^H 

diagnosis  of,  122 

treatment  of,  24 

^^1 

protrnortiB  of,  122 

tuberculous  abscesses  of,  85 

^H 

symptoms  of,  122 

tumors  of,  branchiogenic,  123 

^H 

treatment  of.  122 

cystic,  120 

^^1 

congenital  serous,  123 

soUd,  132 

^^1 

diagnosiii  of,  125 

vascular,  130 

^H 

pru^no«is  of,  125 
treatment  of,  125 

veins  of,  injuries  of,  55 

^H 

ligation  of,  59-61 

^^1 

subcutaneourj  dermoid,  126 

innominate,  61 

^^1 

diagnosis  of,  126 

jugular,  external,  60 

^H 

treiitment  of.  126 

internal.  59 

^^1 

enchondroma  of,  137 

subclavian,  60 

^H 

erysipelas  of,  76 

Neoplasms  of  lymph -glands  of  neck. 

^H 

fibroma  of,  132 

109 

^^1 

diagnosis  of  132 
prognosis  o\,  133 

Nerves  of  neck,  injuries  of,  62                   M 

^H 

brachial  plexus,  64                           ■ 

^^1 

treatment  of,  133 

cervical  sympathetic,  64                  1 

^H 

fiatola  of,  17 

spinal  accessory,  65                         ^ 

^^1 

of  ductus  thyrt^loosos,  21 
diagnod's  of.  22 

vagus,  62 

^^1 

Neuralgia,  intercostal,  460 

H 

prognosis  of.  22 

treatment  of,  460 

treatment  of,  22 

of  mammary  gland.  576 

from  second  branchiAl  cleA,  18 

treatment  of,  576 

\ 

1 

■^ 

ISUEX.                                               ^^^^M 

l^^^ll 

Neurogenic  contractioTis,  37 

IHeura,  effiisions  of,  operations  for,  tbo^| 

H^^^^^^H^H 

Nfiiroma  of  neck,  ViG 

rue^^ttomy.  41K>                          ^M 

H^^^^^HHj 

Neuromata  of  che»t-wal!,  465 

with  resection  of  ribs^  41Ki       ^1 

I^^^^Blll 

NeuronmHfiilHr  HL-uliosis,  70^ 

isolated  injunes  of,  378                         ^M 

^■^^^^^^■lll 

treatment  of*  KOl 

diagnosis  of,  382                       ^^H 

^B^^^^^hH 

Ncuros&s  (if  larjnx,  :223 

progno^ti^  of.  382                      ^^^H 

^I^^^^^I^H 

trciitniPnt  ol",  224 

symptoms  of,  381                      ^^^^| 

H^^HI 

Nipple,  diseases  ol",  564 

treatment  of,  382                     ^^^H 

tumors  of,  malignant,  500            ^^^H 

diagnosis  of,  500                        ^^^^| 

^I^^^^^H^I 

/^A'lnVYEirS  apparatus  for   intuba- 
\J     t ion  of  larynx,  186 

^H^^^^^H^B 

treatment  of,  />00                      ^^^| 

^H^^^^^^H^I 

i-Eilejmi  of  Inrytix,  185 

Pleuritis  exudativa  i^errisa,  478        ^^^| 

^■^^^^^B^H 

diagnosis  of,  VJH 

etiology  of,  478                          ^^^H 

^^H^^^^^^^H^H 

prognosis  of,  11>0 

symptoms  of,  479                     ^^^B 

^^■^^^^^^■^H 

svmptuiiis  of,  li»7 

tfeatment  rjf,  479                              V 

^I^^^^^hI 

trejitnient  of,  11*8 

Pneumothorax  after  (iperatiotts  for  eo&^l 

^H^^^^^ll 

Organotherapy  in  treatment  of  goitre, 

pvema,  493                                                ^| 

^^H^^^^^^^B^H 

321 

Postural  scoliosiB,  778                                H 

^^l^^^^^l^H 

Osteinnii  of  Iwng.  521» 

i'ott's  disease.  See  8pondy)itiec  tuberctt^| 

^^^^^^^^^^^^^H 

of  nnuinnarv  ^luud,  581 

losa.                                                               ^H 

^^^^^^^^^^1 

of  iiL'ck.  187 

Pseu^loeroup,  199                                          ^M 

^^^^^^^^^^K 

Osteomyelitis,  acute,  of  vertebrs,  697 

diagnosis  of,  199                                  ^^^H 

^^^^^^^^^^^B 

diagnosis  of,  GW 

$«vniptom»  of,  199                             ^^^H 

^^^^^^^^^H| 

proprnowis  of,  *>99 

treatment  of,  200                              ^^H 

^^^^^^^^^^^H^H 

treat nn?nt  of,  700 

Puerperal  mastiti.s,  567                      ^^^H 

^^^^^^^^^H^B 

of  rihf*.  ¥itf 

et  I  olog>'  o  f,  56  7                            '  ^^^H 

^^^^hI 

of  sternunj,  455 

Putrii]  empVenia,  484                          ^^^H 
Pyotl)orax,'480                                      ^^H 

^^^^^^^^HH 

pAKACENTIvSlS  in  nperations  for 
X       pli'ural  ffl'usioUM,  488 

progno^iis  of.  481                                  ^^^^| 

^^^^^^^^^^^H  ^1 

symptom!^  of,  481                               ^^^^H 

^^^^^^^^■1 

Ptiiicurdia]  effuaionr*,  ojjerations  upon, 

treatment  of,  481                              ^^^H 

^^^^^^^^^^^^^H 

548 

^^^^H 

^^^^^^^^HH 

indications  for,  648 

p  HACH1S0HI818,  661                ^^M 
X\    Rhadiitic  scoliosis,  777          ^^^| 

^^^^^^^^HH 

operative  teduiir,  549 

^^^^^^^^HH 

incision    into    pericardium, 

llibs,  cervical,  24                                  ^^^H 

^^^^^^^^^^|H 

551 

diagnosis  of,  25                               ^^^H 

^^^^^^^^H 

punelure  of  pericardium,  549 

prognosis  of,  26                              ^^^^| 

^^^^^^^^u 

Periearditij^,  purulent,  f>4H 

symptoms  of,  25                            ^^^H 

^^^^^^^^^^■1 

Perit-'ardinin,  tni-isiou  into,  551 

treatment  of,  26                            ^^^^| 

^^^^^^^^^^■H 

injuries  of,  3H9 

operations  for,  26                       ^^^B 

^^^^^^^^H 

diagnosis  of,  4*10 

congenital  malformations  of,  449      ^M 

^^^^^^^^^^^^M 

prognosis*  of,  401 

dislocation  of,  444                              ^^^H 

^^^^^^^^^■1 

symptoms  of^  39'il' 

of  costal  cartilagc^s  of,  444          ^^^M 

^^^^^^^^^^Hl 

treatment  of,  401 

diagnosis  of,  445                           ^^^^M 

^^^^^^^^^■1 

puncture  of,  54U 

prognosis  of,  444                          ^^^H 

^^^^^^^^^^hI 

surgical  diseases  of,  548 

)«ym[>tom.s  of,  444                          ^^^H 

^^^^^^^^^■1 

Perichondritis  laryngea,  200 

treatment  of,  444                            ^^^H 

^^^^^^^^^^Hl 

diagnosirt  td',  2U3 
etiology  of,  200 

of  verteliral  ends,  445                  ^^^H 

^^^^^^^^^|i 

fractures  of,  428                                 ^^^H 

^^^^^^^^^^H 

pro^nmia  of,  203 

of  bony  portion  of,  428               ^^^H 

^^^^^^^^^^HI 

svmptomH  ofj  203 

coiir>(e  of.  439                          ^^^H 

^^^^^^^^^^Hl 

treatment  of,  2m 

diagnosis!  of,  439                    ^^^f 

^^^^^^^^^^HB 

Peripleuritie  absceasea,  454 

direct  fractures,  432              ^^^H 

^^^^^^^^^^H 

Pleura,  cchinocoecus  of,  500 

indirect  fractures,  432         ^^^H 

^^^^^^^^^Hl 

diagnosiH  of,  501 

prognosis  of.  440                   ^^^H 

^^^^^^^^^^Hl 

symptoms  of,  500 

symptoms  of,  437                  ^^^H 

^^^^^^^^^^^^Hl 

treatment  of,  501 

treatment  of,  440                    ^^^H 

i^^^^^^^^H 

effusions  of,  473 

of  cR»tal  cartilages  of,  441          ^^^H 

^^^^^^^^^■1 

mechanieal  results  of,  473 

diagnosis  of,  443                     ^^^H 

■^^^^^^^^^■ii 

operations*  for,  488 

prognoei^  of,  444                    ^^^H 

H^^^^^^^HII 

exploratory  puncture,  488 

symptoms  of,  443                   ^^^^| 

^^^^^^^^^^■11 

paracentcs)!*,  488 

treatment  of,  444                   ^^^H 

^Hl 

with  suction  drainage,  489 

osteomyelitis  of,  455                        ^^^^| 

^^Bt-^ 

_■ 

^^^^B^                         ^^^^™                    ■ 

Ribs,  avphilis  of,  4o8 

Spinal  cord,  destruction  of,  complete,  C28     ^^^M 

diagiHK*is  of,  45ti 

partial,  628                                        ^^H 

treatment  of,  4o8 

hiematomyeliii,  630                                ^^^^M 

tuberculosis  of,  456 

symptoms  of,  630                              ^^^H 

diagnosis  of,  457 

staS-wounds  of,  629                             ^^^H 

prognosis  of,  457 

prr»gi]o^is  of,  630                               ^^^H 

treatment  of,  457 

symptoms  of,  629                               ^^^H 

vertebral  enda  of,  dislocation  of,  448 

treatment  of,  *i30                                 ^^^H 

treatment  of  injuries  luid  diseases          ^M 

CJ  ARCOifA  of  chest- wall,  469 
kJ     of  larynx,  233 

of.  638                                                 ^^M 

Spine,  actinomycosis  of,  755                        ^^^H 

diagnosis  of,  234 

diagnostis  of,  756                                     ^^^H 

treatment  of,  235 

prognf»?*i8  of,  756                                          ^H 

of  lung,  526 

symptomn  of,  756                                   ^^^^M 

diagnt)!)]!^  of,  5i?7 

treatment  of,  757                                  ^^^H 

treatment  of,  527 

curvatures  of,  767                                     ^^^H 

of  mammary  gland,  581 

ankylo<iis,  772                                         ^^^^| 

diagnosis  of,  584 

kypho^b,  769                                  ^^^^H 

treatment  «jf,  584 

prognosis  of,  770                          ^^^^^H 

primary,  of  neck,  137 

rhachitic,  773                              ^^^^^^H 

of  thyroid  gland,  347 

diagnosis  of.  773                           ^^^^^ 

Schede'a'operation  for  pleural  efluaion, 

prognosi:^  of,  773                            ^^^H 

494 

treatment  of,  773                            ^^^H 

Sch rotter's  plug  for  stenosis  of  l&rvnx, 

t^vmptoms  of,  770                              ^^^H 

215 

treatment  of,  770                              ^^^H 

Scirrhous      carcinoma    of     mammary 

lateral^  775                                           ^^H 

gland,  587 
Scleroma  of  larynx,  210 

775                                      ^^^^1 

congenital,  775  ^^^^| 
etiology'  of,  776                              ^^^H 

diagnosis  of,  2ia 

prognosis  of,  210 

neuromuscular,  799                      ^^^^| 

treatment  of,  210 

pot^tural,  778                                  ^^^H 

Scoliosis,  775 

symptoms  of,  786  ^^^H 
rhaciiitic.  777                               ^^^^H 

congenital,  776 
etiology  of,  776 

sUtic,                                            ^^^M 

neuromuscular,  7^9 

treatment  of,  789                            ^^^1 

treatment  of,  801 

prognosis  of,  789                            ^^^| 

postural,  778 

lordosis,  773                                            ^^^^| 

prognosiii  of,  1 89 

diagnosis  of,  774                               ^^^H 

rhachitic,  777 

prognosis  of,  774                               ^^^H 

static,  777 

treatment  of,  774                               ^^^H 

symptoms  of,  786 

sagittal  anomalies  of  posture,  769              ^H 

treatment  of,  789 

diseases  of.  797                                        ^^H 

Scoliosonieter,  788 

echinoooccuB  cyst  of,  761                        ^^^H 

Scrofulous  lymphoma,  93 

diagnosis  of.  764                              ^^^H 

Sebaceous  cvsts  of  skin  of  neck,  128 

prognosis  of,  766                              ^^^H 

Serothorax,  478 

symptoms  of  763                               ^^^H 

etiology  of,  478 

treatment  of,  767                               ^^^^| 

symptoms  of,  479 

exostosis  of,  767                                        ^^^H 

treatment  of,  479 

gunif hot- wound  of,  694                           ^^^H 

Serous  cysts,  congenital,,  of  neck,  123 

symptoms  of,  695                                   ^^^H 

diagnosis  of.  125 

treatment  of,  695                                  ^^^H 

prognosis  of,  125 

myelomata  of,  765                                      ^^^^| 

treatment  of,  125 

Hpondv [arthritis  of,  725                           ^^^H 

8imon-K  lister's  operation  for  effusion 

cold  abi«ces.ses,  745                                ^^^H 

of  pleura,  494 

treatment  of,  745                          ^^^^| 

Spina  bifida,  652 

(^mphor>napthol,  747                ^f^H 

diagnosis  of,  656 
prognosis  of,  657 

iodoform  and  formalin,  747       ^^^B 

iodoform-glycerin,  745                      ^M 

treatment  of,  658                                ' 

results  of,  750                                      ■ 

Spinal  acc»9or>'  nerve,  injuries  of,  65 

diagnosis  of,  729                                          ■ 

cord,  compression  of,  in  caries  of  vcr- 

paralysb,  751                                                 ^" 

tebne,  632 

treatment  of  752 

by  tumors,  6^^ 

prognosis  of,  729 

816 
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Spine,  spondylarthritis  of,  symptoms  of, 
728 
treatment  of,  730 
baths  in,  731 
Calot's  method,  743 
celluloid  corseU,  739 
extension,  732 
felt  corsets,  740 
Hessin^'s  corsets,  741 
iodine  injections,  731 
leather  corsets,  739 
Lorenz's    plaster-of-Paris    casts, 

733 
NebcPs  apparatus,  733 
plaster-or-raris  corsets,  739 
Kauchfuss'  swing,  733 
Sayre's  method,  737 
Schaffer's  method,  744 
traction,  732 
tuberculosis,  745 
iodoform  treatment,  746 
stab-wounds  of  694 
symptoms  of,  695 
treatment  of,  695 
syphilis  of,  753 

treatment  of,  755 
tuberculosis  of,  701 
diagnosis  of,  723 
pathological  anatomy  of,  703 
prognosis  of,  724 
symptoms  of,  714 
tumors  of,  761 
diagnosis  of,  764 
prognosis  of,  766 
symptoms  of,  763 
bone,  765 
root,  766 
treatment  of,  767 
Spinous  processes  of  vertebree,  isolated 
fractures  of,  683 
diagnosiH  of,  683 
treatment  of,  683 
Spondylarthritis,  725 
diagnosis  of,  729 
etiology  of,  725 
prognosis  of,  729 
symptoms  of,  728 
treatment  of,  730 
Spondylitis  deformans,  767 
diagnosis  of,  760 
etiology  of,  757 
prognosis  of,  761 
symptoms  of,  759 
treatment  of,  761 
traumatic,  679 
diagnosis  of,  680 
prognosis  of,  680 
symptoms  of,  679 
treatment  of,  681 
tuberculosa,  701 
pathological  anatomy  of,  703 
symptoms  of,  714 
diagnosis  of,  723 


Spondylitis  tuberculosa,    prognosis  of^ 

724 
Sporadic  cretinism,  355 
Staphylococcic  empyema,  484 
Static  scoliosis,  777  ' 
Stenosis  of  larynx,  211 
diagnosis  of,  213 
prognosis  of,  213 
treatment  of,  213 
of  trachea,  218 
diagnosis  of,  219 
etiology  of,  218 
prognosis  of,  219 
symptoms  of,  219 
treatment  of,  219 
Sternomastoid,  diseases  of,  26 
ligation  of  common  carotid  between 

heads  of,  44 
syphilis  of,  38 
symptoms  of,  38 
treatment  of,  38 
Sternum,  congenital  fissure  of,  447 
malformations  of,  446 
fractures  of,  421 
course  of,  426 
diagnosis  of,  426 
prognosis  of,  427 
symptoms  of,  425 
treatment  of,  427 
osteomyelitis  of,  465 
syphilis  of,  458 
diagnosis  of,  458 
treatment  of,  458 
tuberculosis  of,  456 
diagnosis  of,  457 
prognosis  of,  457 
treatment  of,  457 
Streptococcic  empyema,  484 
Subclavian  artery,  arterial  aneurism  of, 
72 
prognosis  of,  72 
treatment  of,  72 
arteriovenous  aneurisms  of,  75 
injuries  of,  43 
prognosis  of,  43 
treatment  of,  43 
ligation  of,  53 
technic  of,  64 
veins,  ligation  of,  60 
Submaxillary  suppuration,  81 
diagnosis  of,  82 
prognosis  of,  83 
treatment  of,  83 
Submental  inflammation,  83 
Suppuration  of  neck,  76 
symptoms  of,  81 
submaxillary,  81 
diagnosis  of,  82 
prognosis  of,  83 
treatment  of,  83 
Supraclavicular  fossa,  abscesses  of,  84 
Syphilis  of  breast,  575 
of  larynx,  207 
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B  Syphilis  of  larynx,  treatment  of,  209 
of  lymph-elands  of  neck,  108 
of  mediastinum,  540 
^       of  ribs,  458 

diagnosis  of,  458 

treatment  of,  458 
of  spine,  753 

treatment  of,  755 
of  sternomastoid,  38 

symptoms  of,  38 

treatment  of,  38 
of  sternum,  458 

diagnosis  of,  458 

treatment  of,  458 
of  thyroid  gland,  346 
of  trachea,  207 

treatment  of,  200 

TELANGIECTASES  of  chest-wall, 
465 
Teratoma  of  neck,  24 
diagnosis  of,  24 
symptoms  of,  24 
treatment  of,  24 
Thoracic  aorta,  aneurisms  of,  541 

treatment  of  sac  contents,  542 
of  vessel -wall,  542 
duct,  injuries  of,  61.  418 

treatment  of,  62 
muscles,    congenital     malformations 

of,  450 
wall,  actinomycosis  of,  4^')8 
diagnosis  of,  4-")9 
prognosis  of,  460 
symptoms  of,  459 
treatment  of,  46<) 
Thoracotomy  in  operations  for  pleural 

effusions,  490 
Thorax,  inflammations  of,  453 
diagnosis  of,  453 
treatment  of.  453 
injuries  of,  367 
malformations  of,  446 
Thymus,  diseases  of.  363 
hyperplasia  of,  3<>3 
tumors  <»f,  364 
Thyroid  arterv,  ligation  of,  in  treatment 
of  goitre,*  339 
gland,  alveolar  tumors  of.  Sol 
diagnosis  of.  3'>1 
prognosis  of.  3'>1 
treatment  of,  351 
accessory,  anterior.  313 
endolarynpeal,  313 
inferior,  311 
posterior.  312 
superior.  313 
tracheal.  313 
actinomycosis  of,  346 
anatomy  of,  293 
carcinoma  of,  347 
of  cretins.  1354 
diseases  of,  297 
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Thyroid  gland,  echinococcus  of,  346 
function  of,  296 
hvpertrophv  of,  diffuse,  300 

'partial,  300 
inflammation  of,  infective,  345 
injuries  of,  344 
lues,  346 

metastatic  growths  of,  346 
new  growths  of,  347 
aiagnosis  of,  351 
prognosis  of,  351 
treatment  of.  351 
normal,  inflammations  of,  344 
pharmacological    peculiarities    of, 

295 
physiology  of,  293 
sarcoma  of,  347 

symptoms   of   myxopdema  due  to 
removal  or  complete  destruction 
of,  a57 
syphilis  of,  346 
tuberculosis  of  345 
Thyrotomy,  277 
Torticollis.     iSee  Wry  neck. 
Trachea,  carcinoma  of,  247 
iibroma  of,  246 
listulae  of,  220 
diagnosis  of.  221 
treatment  of,  222 
fracture  of,  155 
diagnosis  of,  156 
prognosis  of.  15(> 
symptoms  of.  156 
treatment  of,  156 
inflammations  of,  specific,  204 
inflammatory  diseases  of,  175 
lipoma  of,  247 
malformations  of,  147 
new  growths  of.  246 
diagnosis  of.  249 
symptoms  of,  248 
treatment  of,  249 
osteoma  of,  247 
packing  of,  273 
papilloma  of,  24<3 
sarcoma  of,  247 
stenosis  of,  218 
diagnosis  of,  219 
etiology  of,  218 
prognosis  of,  219 
symptoms  of,  219 
treatment  of,  219 
svphilis  of,  207 
*  treatment  of,  209 
thyroid  tumors  of,  247 
tumors  of,  benign,  246 

malignant,  247 
wounds  of,  157 
gunshot-.  157 
prognosis  of.  158 
svmptoms  of,  158 
incisea  and  stab-,  158 
diagnosis  of,  159 
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Trachea,  wounds  of,  incised  and  stab-, 
prognosis  of,  159 
symptoms  of,  159 
treatment  of,  159 
Tracheocele,  147 
diugnosin  of,  148 
etiology  of,  147 
symptoms  of,  148 
treatment  of,  148 
Tracheotomy,  250 
accidents  during  convalescence,  264 

during  operations,  261 
anatomical  remarks,  250 
granulomata  following,  268 
diagnosis  of,  268 
prognosis  of,  268 
symptoms  of,  268 
treatment  of,  268 
hemorrhage  during,  266 
indications  for,  250 
inferior,  256 
stenosis,  270 

varieties  of,  270 
superior,  256 
technic  of,  253 
in  treatment  of  goitre,  341 
tube,  259 
Transverse  processes  of  vertebrae,  iso- 
lated fractures  of,  683 
diagnosis  of,  683 
treatment  of,  683 
Traumatic  spondylitis,  679 
symptoms  of,  679 
diagnosis  of,  680 
])rognosis  of,  680 
Trendelenburg's    canula    with  Rosen - 

bach's  control-bulb,  274 
Tuberculosis  of  breast,  574 
diagnosis  of,  574 
prognosis  of,  574 
symptoms  of,  574 
treatment  of,  574 
of  larynx,  204 
diagnosis  of,  205 
prognosis  of,  205 
treatment  of,  206 
of  lung,  511> 
of  ribs,  4r>6 

diagnosis  of.  457 
prognosis  of,  457 
treatment  of,  457 
of  spine,  701 
diagnosis  of,  723 
pathological  anatomy  of,  703 
prognosis  of,  724 
symptoms  of,  714 
.of  sternum,  456 
diagnosis  of,  457 
prognosis  of,  457 
treatment  of,  457 
of  thyroid  gland,  345 
Tuherculous  abscesses  of  neck,  85 
empyema,  485 


Tuberculous  empyema,  treatment  of,  485 
lymphoma,  94 
diagnosis  of,  101 
etiology  of,  95 
prognosis  of,  102 
symptoms  of,  98 
*  without  periadeDltis,  98 
associated     with     periglandular 
processes,  100 
treatment  of,  103 
Tubular  carcinoma  of  mammary  glands, 

687 
Tumors,  benign,  of  chest-wall,  461 
cavernous  haem  angioma,  465 

treatment  of,  465 
dermoids,  461 

treatment  of,  461 
enchondroma,  466 
etiology  of,  467 
prognosis  of,  468 
symptoms  of,  468 
treatment  of,  469 
ephelides,  461 

treatment  of,  461 
fibroma,  464 

treatment  of,  465 
keloids,  461 

treatment  of,  461 
lipoma,  462 
diagnosis  of,  462 
symptoms  of.  462 
treatment  of,  462 
lymphangiomata,  465 

treatment  of,  466 
najvi,  461 

treatment  of,  461 
neuromata,  465 
sebaceous  cy.sts,  461 

treatment  of.  461 
telangiectases,  465 
of  larynx,  225 
diagnosis  of,  228 
prognosis  of,  228 
symptoms  of,  228 
treatment  of,  229 
of  lungs,  528 
dermoids,  529 
enchondromata,  528 
endotheliomata,  529 
fibromata,  528 
lipomata,  528 
miliary  lymphomata,  528 
ostcomata,  529 
of  mediastinum,  537 
branch  io^enic,  of  neck,  123 
compression  of  spinal  cord  by,  633 
cystic,  of  neck,  1 20 
of  hyoid  bone,  39 
of  male  breast,  610 
malignant,  of  chest- wall,  469 
carcinoma,  471 
sarcoma,  469 
of  larvnx,  233 
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Tumors,  mnHptiant,  of  lung,  526 

Veins  of  neck,  injuries  of,  55                          ^^| 

carcijiniiiH,  rjiiiV 

ligation  of,  59-61                                        ^^^| 

(Uap;iJtisi!f(  ol",  52o 

internal  jugular,  59                               ^^^| 

progiio&JK  of,  5213 

external  ju^'ular,  GO                              ^^H 

^yiuptrmi^  iif,  625 

subclavian,  GO                                           ^^H 

Sftrcoma,  520 

innoiiunate,  i\\                                       ^^H 

duigtiosis  of,  527 

Vertebra.%  acute  oster»myeliti:^  of,  697              ^^H 

treatment  of,  527 

diagnu!4is  of,  699                                    ^^| 

of  mud  last  iniim,  &'i9 

prognosi}^  u\\  699                                    ^^H 

of  ijk'ura,  500 
diagruotiis  of,  r»{)(j 

treatment  of,  7(K)                                    ^^H 

arche>t  of,  fractures  of,  ii<olated,  683             ^^H 

'                      treat  III  <^  lit  of,  500 

itiagnof^tis  of,  683                                   ^^H 

I                   of  Vi-i^sel-ahejithH,  IST 

treatment  of,  6S3                                ^^M 

of  mammary  gland,  577 

caries  of,  compression  <\i  »pinal  cord         ^^| 

J                      ndeiii>ma,  580 

in,  632                                                         ^H 

uii^uiina,  580 

complete?  dislocation  of,  with  fracture,         ^^H 

I'rtn'iiioiiui,  5S5 

^H 

itriijou!*,  58*> 

dta^-m^sis  of.  692                                ^^H 

iinatoniical  distribution  of, 592 

etiology  of,  691                                     ^^M 

eour^ic  of,  tiOO 

i^yniptom^  of,  691                                ^^H 

diiignoBiB  (tf,  599 

treatment  of,  693                                 ^^H 

etiology  of,  589 

eontUHtou^  of,  672                                         ^^^ 

gelatinouii,  588 

etiolog}'  of,  674                                          ^^| 

Bcirrhous,  587_ 

symptonus  of,  675                                      ^^H 

FVinptoms  of,  596 

treatment  <if,  678                                        ^^H 

treat II lent  of,  <»02 

fVacturcH  of,  due  to  compression,  re*        ^^| 

tuberculiniH,  587 

suites  of,  681                                         ^^H 

clioiulroina,  581 

isolated,  672                                           ^^B 

\                       fibro-adenoma,  578 

etiology  of,  674                                         ^^^| 

treatment  of,  580 

symptoms  of,  675                                    ^^H 

lipoma,  581 

treatment  of,  678                                    ^^^| 

myxoma,  580 

injurie:4  of,  664                                              ^^H 

o>**teomu,  581 

lateral  joints  ol",  distortions  of,  664             ^^H 

Harciima,  581 

dislocation  of,  isolated,  664,  666          ^^B 

diagnosis  of,  584 

lateral  jidntn  of,  dislocation  of,  uni-          ^^H 

treatment  of,  584 

lateral,  667                                  ^^H 

f^ebaeetnLH  cyst,**,  ;'>81 

diagnosis  of,  668                              ^^H 

of  mcdiastinnin,  536 

etiology  of,  667^                               ^^| 

course  of,  587 

symptoms  of,  668                            ^^H 

diagiio*<is  of,  537 
elicjlugy  of,  536 

treatment  ol,  670                             ^^H 

8pinou^  procci^scH  of.  fractures  of,  iso-         ^^H 

nymptoina  of,  53G 

lated,  683                                     ^H 

secondary,  of  mediiL'<tiiiiim,  539 

dtagno.si!4  of,  683                              ^^H 

prognosis  of,  <\\¥J 

treatmetit  of,  683                             ^^H 

symptoms  of,  5Ji9 

transverse  proccspe.*  of,  fractures  of,         ^^| 

treatment  of,  539 

iKo luted.  683                                 ^^H 

solid,  of  nei-k,  132 

di:ignosi>  iA^  683                               ^^H 

of  Kpioe,  761 

t  rea  t  m  e  1 1 1  of,  G>^Z                             ^^f 

rliagnosis  of,  704 

vertebral   articulation,  distottion  of,         ^^B 

fjroirnos'ii*  of,  76fJ 

^H 

nymptoniH  of,  7(5 H 

diagnosi»4  of,  666                                ^^1 

tri-atment  <if.  767 

Mym[>tom!4  of,  665                               ^^H 

of  liiyniu»,  364 

treatment  of,  ^y^^j                                 ^^^| 

vascular^  of  neck,  130 

Vertebral  artery,  injuries  of,  43                     ^^H 

diagnoiiiH  of,  -13                                       ^^H 

TTAtfUS  nerve,  injuries  of,  62 
V       Vascular  space,  absveftses  of,  S3 

prognr>^iH  of,  43                                        ^^^H 

treatment  r^f,  43                                          ^^H 

prognowi.H  of,  84 

ligation  of,  51                                              ^^H 

treatment  of,  84 

(Jhas-saignac's  metliod,  52                      ^^H 

intlammatiort  of,  83 

Frays  and  Kocber's  metliod,  52           ^^H 

prognosis*  of,  84 

HeUeriebV  nietloid,  53                            ^^H 

treatment  of,  84 

Mikulic?/^  metbcKl,  52                             ^^H 

tumors  of  neck,  130 

colunin.  mnl formations  of,  652                     ^^H 
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Ycesel-sheaths,  malignant   tumon  of, 
137 


W 


OUNI>S  of  larj-nx,  167 
gunnhot-wounds,  157 
symptoms  of,  158 
prognosis  of,  158 
incised  and  stab- wounds,  158 
diagnosis  of,  159 
prognosis  of,  159 
symptoms  of,  159 
treatment  of  160 
simple  penetrating,  of  chest- wall, 

378 
of  spine,  gunshot,  694 

symptoms  of,  995 
treatment  of,  696 
stab-,  694 

symptoms  of,  696 
treatment  of,  695  " 
of  trachea,  157 
gunshot-wounds,  157 


Wounds  of  trachea,   g^Dshot-wounds, 
prognosis  of,  158 
symptoms  of,  158 
incised  and  stab-wounds,  158 
diagnosis  of,  159 
prognosis  of.  159 
symptoms  of,  159 
treatment  of,  160 
Wry  neck,  26 
*  anatomy  df,  29 
congenital,  26 
diagnosis  of,  32 
etiology  of,  27 
muscular,  26 
prognosis  of,  32 
symptoms  of,  31 
treatment  of,  32 
types  of,  37 
dermatogenic  contractures,  37 
myogenic  contractures,  37 
neurogenic  contraction,  37 
typical,  38 
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